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THE FRONTIS'PIB^eE-

To this part of the " Transactions" represeiits Ovingham Church,

with the monuments, beneath which are laid the remains of

Thomas Bewick, his wife and son, and his brother John.

They bear the following inscriptions :

—

In Memory of

JOHN BEWICK,
Engraver,

Wlio died December 5, 1795,

Aged 35 Years.

His Ingenuity as an

ARTIST
Was excelled only by

His conduct as a

MAN.

The

Burial Place

of

THOMAS BEWICK,
Engraver,

Newcastle.

Isabella his Wife,

Died 1st February, 1826,

Aged 72 Years.

THOMAS BEWICK,
Died 8th November, 1828,

Aged 75 Years.

ROBERT ELLIOT BEWICK,
Their only Son,

Born August 26, 1788,

Died July 27,

1849.

Some little time, ago, the Committee concluded to place a

plate at the disposal of the President to illustrate his Address.

Mr. Kcll having selected the subject, it has been engraved by

Birket Foster, from a photograph by Mr. Worden, of New-

castle, ^nd his own sketches.





TRANSACTIONS

TYNESIDE NATUEALISTS^ FIELD CLUB.

ADDRESS TO THE MEMBERS OF THE TYNESIDE

NATURALISTS' FIELD CLUB,

READ AT THE TWELFTH ANNIVERSARY MEETING, HELD ON FRIDAY,

THE 29TH OCTOBER, 1858, BY THE PRESIDENT, WILLIAM KELL,

ESQ., F.S.A.

Gentlemen—I accepted the" office of President of this Club for

the special purpose of endeavouring to get its pecuniary affairs

put into a more satisfactory state; and although that object had

not been effected when the year of my presidency expired, I am

glad to say that it has since been accomplished by kind assist-

ance ; that those accounts which presented an accumulating

difficulty^ and obstacle to the progress of the Club have since

been arranged, and that the Treasurer is thereby enabled to

lay before this meeting a statement of his accounts which shows

the Club to be in a state of pecuniary prosperity.

This Club was formed on the 25th April, 1846, and at the

close of its first lustrum, the gentleman who was then its Pre-

sident presented (on the 22d March, 1851), in his address, a
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2 PRESIDENT S ADDRESS.

lucid and very interesting resume of the proceedings of the Club

during its existence. The second lustrum has now closed, and

I was desirous that the members should be presented with a

narrative of its researches and observations during that period.

I could not hope that any such narrative prepared by me would

have been a fitting companion for that of Dr. Embleton, which

I have had great pleasure in circulating, and which I have good

reason to believe has been mainly instrumental in the formation

of two Clubs with similar objects—one in Cheshire, the other

in Lincolnshire—which are now earnestly pursuing their

career of usefulness. I believed, however, that my fellow-

members would receive kindly any exertion on their behalf,

either for their instruction or amusement; but a tedious illness

during several months of the year of my office, the subsequent

loss of time in search of renewed health, with the accumulation

of professional duties, meanwhile, have rendered it imperatively

necessary that I should abandon the attempt, and confine myself

to a succinct narrative of the proceedings of the Club during the

year. I do hope, however, that some one or more of my succes-

sors may be more fortunate in following the examjDle so ably set

by Dr. Embleton, and that w^e may have such a summary of the

subsequent proceedings as will, in a condensed form, exhibit the

usefulness of the Club to its members, and the value of its

transactions to the student of Natural History.

The First Field Meeting of the year 1857, was held at Prest-

wick Car, on the 19tli May. A party of eight members were con-

veyed to Dinnington by a " break" engaged for the occasion, and

a party of students from the Neville Hall College of Medicine

joined the Club on the Car, or rather on the ground which it

once occupied, for the Car has been so much reduced by recent

draining operations as to have lost its characteristic attractions;

and the numerous rare and interesting objects of Natural History

which found sustenance in its waters or on its banks, and which

had afforded the more scientific members of our Club so much

delight in former years, have nearly disappeared. Had the

draining been a profitable speculation, it might have afforded
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some consolation, if not a set-off; but it is pretty well under-

stood that it has not been so, and, therefore, the Naturalist has

been deprived of a great source of information and delight, while

no one has been benefitted. The party mourned over the de-

parted glories of the Car. The effect upon the Ornithology of

the locality was very perceptible at this meeting, in the diminished

number of birds observed; two pairs of Dunlins, three Red-

shanks, a Snipe or two, a pair of Curlews, and a few Pewits,

were all the birds noticed. Mr. John Hancock was so fortunate,

nevertheless, as to find two nests with fresh eggs of the Dunlin

and Redshank, observing that " probably these will be the last

of the Dunlins and Redshanks breeding on Prestwick Car." I

have since been informed by Mr. Hancock that they really were not

the last, for he took another Dunlin's nest on the 27th of May.

Hydra vulgaris was collected by Mr. George Hodge, and on

the party assembling at Dinnington to take tea, a paper by Mr.

Bold, on *' Insects New to our Fauna," and the Introductory

matter prefixed to Mr. Wailes' '• Catalogue of our Lepidopteraj''

were read, both of which have since been printed.

Mr. T. J. Bold has prepared a catalogue of the Entomology of

the Car. Its Ornithology has been entrusted to Mr. John Han-

cock, and it would be very desirable that others of the members

should contribute notices of the plants and interesting objects,

in other branches of Natural History, which have hitherto been

such an attraction to Naturalists in that locality, and which no

longer exist there.

The Second Field Meeting was held at Heselden Dene on

the 9th June. I was not able to be present, and am indebted

chiefly to the notes of Dr. Embleton for the following details of

the meetiag. The party was met at the Castle Eden Colliery

Station by Mr. Burdon and friends, by whom they were kindly

conducted down the deep windings of the well-wooded and

picturesque Hazle-dene, in which were speedily found the

Primula farinosa, Pinguicula vulgaris^ Asplenium ruta-mui^aria,

Aquikgia vulgaris^ and other plants, if not rare, at least not com-

monly met with, and interesting to the Botanist.
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The Stoneeliat, Saxicola ruhicola, was observed breeding in the

next Dene south of Castle Eden. This bird used to be plentiful

on Prestwick Car, but it has not been known to breed in that

locality for several years.

About a mile and a half from the mouth of the Dene the

party, led by Mr. Burdon, emerged into the fields to the north,

and going through Monk Heseldon (Hazle-dene), made its way

across the country to the Black Halls Rocks, in order to visit

them before the advancing tide should render them inaccessible

;

and it was fortunate that this course was adopted, as the party

had just time enough to effect an exploration of the coast, and

to make good their retreat.

The Black Halls Rocks are of Magnesian Limestone, and the

cliffs as rugged, broken, and wildly picturesque as can well be

imagined, resembling in general character those at Roker and

Marsden, being, however, grander, and in greater variety of

irregularity—several rugged promontories, jutting boldly sea-

ward, enclose little bays, and are perforated by passages of

diversely arched forms, some of them leading into capacious and

lofty caves, capable of holding large assemblages of men. Here,

*' in cool grot," the Naturalists reposed after their hot walk, and

examined the strange forms of the strata, and detected a few

fossils imbedded in the rock. These were afterwards extracted

by the Rev. G. C. Abbes. They proved to be Nautilus Friesle-

beni, Monotis spehincaria, and GervilUa antiqua. Mr. Howse has

since obtained from the same locality specimens of Terehratula

elongata and Pleurotomaria antrina. A great part of the face of

the rocks appeared as if it had once been entirely broken up into

small angular fragments, which had again been by some mys-

terious agency suddenly and confusedly cemented together, their

angularity being perfectly preserved. The Asplenimn marinum

was detected growing out of smdl cavities in the limestone in

several places.

Escaping, some by scaling the cliffs, and others by rushing

through the waves which threatened to bar their exit, from these

beautiful caverns, in which they had lingered almost too long,
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the party insi3ected the entrance to an old lead mine at the base

of the cliff; no traces of ore, however, remained outside, and no

means were at hand for exploring the interior. Passing north-

ward along the shore, they were struck with the characteristic

appearance, on a large scale, of the face of the Boulder formation,

which there fronts the sea, and has for ages been exposed to all

the ravages of the north-eastern blasts, and to the action of the

sea on its base. It has been suggested that it would add much
to the value and interest of our "Transactions," if they could

be embellished with good photographic portraits of the peculiar

Geological features observed during this short stroll by the sea-

shore.

By degrees the entrance to Castle Eden Dene opened upon

one section of the party ; the other, under Mr. Burdon's guidance,

having gone inland, and passed along the south side of the Dene.

The former section, as tlie weather looked verv threateninsr,

walked rapidly up the peerless Yew Dene, and soon gained the

hospitable mansion of Mr. Burdon, where an abundant and ele-

gant repast awaited their sharpened appetites. Mrs. Burdon

very obligingly jDointed out her beautiful collection of British

Ferns, flourishing in a favourable spot in the garden. Mr.

Burdon exhibited a very curiously-formed glass vase and other

remains of ancient date, which had been dug up in the immediate

neighbourhood of the mansion. The vase has been figured in

Surtees' " History of Durham." A somewhat similar one was

found some years ago in the Isle of Ely, and these are the only

examples of the manufacture that are known to exist. Another

object of interest was a bronze circle set on a small handle, and

having what might be taken for three seals of oval form attached

to the outer surface of the circumference at equal distances ; the

figures on the disks, however, were in relief, not in intaglio. The

use of this curious object is not known.

Having visited that remarkable scene the Gunner's Pool, the

party, after a pleasant day, reached the train for Ferryhill as it

began to rain. At Ferryhill the party took tea, and the fol-

lowing papers were read :

—
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1. "Notice of a Holothurian—Cucumaria elongata—new to our

Coast." By Mr. Joshua Alder.

2. " Eare Birds noticed at Prestwick Car." By Mr. John

Hancock.

3. " Notice of the Occurrence of Pecten Danicus off the Tyne and

the Fame Islands." By Mr. Richard Howse.

In Botany, Allium arenarium was gathered near the foot of

Hazle-dene. A solitary example of Orchis ustulata was seen near

the coast by Mr. Brown. Other interesting species, previously

well known to occur in Hazle-dene and Castle Eden Dene, were

noticed. Primula farinosa (Bird's-eye primrose) was observed

in great abundance in a moist field near the Ferryhill Station,

quite tinging the surface, as seen from a distance, with its beau-

tiful lilac-purple flowers, in great variety of shades of colour.

Nine gentlemen were elected members at this meeting.

The Third Field Meeting was held at Bishop Auckland on

the 8th July. The party left Newcastle at an early hour. The

morning was wet, to which may be attributed the smallness of

the muster, for there were only seven members present, who

went by train to Bishop Auckland. Our late Secretary, Mr.

Daniel Oliver, jun., proceeded by rail to Witton, and thence

walked through Hamsterley to the plantations near ShuU.

Among the plants of interest noted by him were Pyrola minor,

Trientalis Europcea, Lastrcva Oreopteris, Viola jjalustris, near

Shull ; Poa compressa, in the wall to the left immediately south

of Witton Bridge; Hahenaria bifolia, Prenanthes muralis, near

Hamsterley ; Eosa Hiberiiica, near Witton—this last very inter-

esting, and new to the county.

Others of the party visited such part of the grounds and park

at Auckland as are now open to the public ; but although form-

ing a pleasant walk, they were confined to the roads, and, as

might have been expected, no Botanical discoveries were there

made, nor any Ornithological observations of interest. The day

turned out very fine, not a shower to interfere with the enjoyment

of the party, and after an excellent dinner at the Talbot Hotel,

which was highly appreciated, the following papers were read:

—
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1. " Notice of the Occurrence of the Bottle-nosed Whale

—

Hy-

peroodon Butzkopf, Lacepede—in the bed of the Tyne."

By Dr. Embleton.

2. " Memorandum of Volvox globator found in Prestwick Car."

By Mr. T. Athey.

3. "A Tabular Statement and Diagram, Illustrative of the

Rain-Fall of 1856," were exhibited by Mr. D. Oliver,

jun., in reference to a return on rain-fall in the part of

our " Transactions" just printed.

The Fourth Field Meeting was at Chollerford, on the 24th

July. The contractors and officials of the Border Counties

Railway had kindly offered to convey the party from Hexham

along the line (which had not then been opened) to Chollerford,

but as there were only four members present, they were

deemed too small a party to accept the offered accommodation.

At Chollerford they were met by the Rev. Wm. Shields,

of Warden, who informed them that Mr. and Mrs. Smith,

of Haughton Castle, expected the party to breakfast ; they

procured a conveyance to Haughton, where they were most

kindly received and hospitably entertained. After being shown

over the Castle, which is an interesting edifice, presenting

several peculiarities interesting to the antiquary, they were

escorted by two of Mr. Smith's sons, whose attentions to the

party were most assiduous throughout, to the Tecket Burn,

where they met the Rev. J. F. Bigge, engaged in photographing

the waterfalls. They were joined by Mr. Maughan, of Hums"

haugh, and returned to Chollerford, where they dined.

The following plants were noticed :

—

Campanula glomerata^

Hypericum perforatum^ near Wall; Arabis hirsuta, Tecket Water-

fall ; Gerat^ium lucidum, Walwick ; Veronica Anagallis, in a ditch

near Walwick; Pimpinella magna, by the roadside, near Long

Rig.

Mr. D. Oliver, jun., visited Tecket and neighbourhood a few

days before the excursion of the club, when Hieracium Prenan-

thoides was noticed near the Falls, and Papaver Argemone, and

Lychnis vespertina, near Chollerford.
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After dinner, a Memorandum by the Rev. J. F. Bigge was

read, on the " Occurrence of the Glowworm, in July, 1857, be-

tween Matfen and Stamfordham." The party walked back to

Hexham, visiting, on their way, the Roman Station at Chesters

(Cilurnum), by the courtesy of the proprietor, Mr. Clayton, an

able Roman antiquary.

The Fifth Field Meeting was at Barnardcastle and Rokeby,

on the 26th and 27tli August. I was unable to be present,

and the party was a very small one, not more than four

or five mustered at Darlington, where they obtained return

tickets for Barnardcastle. As they had to wait two hours for

the train, they took a ramble into the country, and the weather

being very fine they enjoyed their walk; the only object worth

notice was the white Bryony (^Bryonia dioica), in fruit, covered

with beautiful red berries, often called wild grapes, and presenting

great temptation to stray children. Arriving at Barnardcastle,

they inspected the interesting remains of the once important

fortress of Castle Barnard, and then walked down the bed of the

Tees, towards Rokeby, and finding the Geological formation to be

mountain-limestone, their search for ripple marks was soon re-

warded. These marks were precisely such as would be found in a

retired bay, not much exposed to storms ; the marks where they

changed their direction always bore indications of a very light

breeze having prevailed at the time they were formed. Many

pieces ofrock were split for the purpose of examining them ; the rip-

ple marks were found to be in the same direction, layer after layer.

Some fossil Fiici Avere observed, and indications of the existence

of Annelids, similar in organization to those which inhabit our

own shores—at least so far as could be inferred from their tracks

left here and there on what had been either a sandy or a muddy

sea beach. The party left the river to view the ruins of Eggle-

ston Abbey, of which a little of the church remains, with three

old tombs within the walls; the monastic buildings are in better

preservation, and are still inhabited. They proceeded by the

road to Rokeby, but finding that the grounds were closed, they

returned to the bed of the river near the Abbey Bridge; the
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view of the bridge, with its tall piers and semicircular arch, as

seen from below, amid the surrounding scenery, was very beau-

tiful. They afterwards visited the church.

The next morning the party proceeded in a hired conveyance

to Romaldkirk, and were much pleased with the beauty and

good preservation of the old church—the Cathedral of the Dales

as it is called—and they were kindly permitted to look through

the old registers. They strolled down the river, and found the

bed at this part was of the millstone grit, and that there lay, here

and there, on the edge of the stream, millstones ready cut, but

which, from some cause or other, had never been moved. They

observed that all the bridges in that neighbourhood are of ancient

date, and appear to have been built with an eye to military de-

fence ; they are generally very narrow in the middle, or main

part of the bridge, with a recess on each side of the road, at the

centre, while the ends of the roadway widen out, so that they

must have been easily guarded in the state of warfare which pre-

vailed at the remote period of their construction. After a plea-

sant ramble by the side of the river, the party returned to

Romaldkirk by the fields, and thence to Barnardcastle, in time

for the train to Darlington, and home.

The Sixth and Concluding Field Meeting of the year was

at Ovingham and Cherryburn, on the 15th September, and there

were eleven members present. The larger section of the party

left Newcastle by the 10.15 train. Some of them alighted at

Wylam, on the invitation of Mr. George Clayton Atkinson, to

inspect his meteorological instruments at Wylam Hall. His

thermometers, by Negretti and Co., engaged especial attention.

The party availed themselves of Mr. Atkinson's pleasant privatt;

walk aloi^ the northern bank of the Tyne towards Ovingham.

The first act of the Club, at its First Field Meeting, on the

20th May, 1846, was a pilgrimage to the tomb of Thomas

Bewick, at the western end of Ovingham Church—an appropriate

tribute to the memory of the great illustrator of the Natural

History of Birds and Quadrupeds ;
on this occasion the place

VOL. IV. PT. I. B
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was revisited, and the monument exhibited a recently cut record

of the death of his only son, Robert Elliott Bewick. The party

then crossed the Tyne to Cherryburn—the birth-place of the his-

torian of Birds and Quadrupeds—and were most kindly received

by Mr. Ralph Bewick, who was in the engraving establishment

upwards of forty years ! and by Mrs. Bewick and her family. A
great number of original drawings and fine impressions of engrav-

ings, particularly of the blocks which heralded the revival of

wood-engraving, were exhibited and examined with much inte-

rest, as was the building in which the engraver was born. It

ivas a cottage of one story, with thatched roof ; it is no longer

used as a dwelling-house, having been converted into a stable,

and its place supplied by a comfortable, modern two-storied farm

dwelling-house, now occupied by Mr. Ralph Bewick. Behind

it is the cherry orchard, through which runs the burn whence

the name of the place is derived.

They next ascended the imposing eminence surmounted by the

baronial castle of Prudhoe, which, in 1174, was so nobly and

successfully defended by its builder, Odinel de Umfreville,

against William the Lion of Scotland ; and which, with the

barony, has since descended through a long line of Umfrevilles

and a Lucy to the Percies. The present Duke of Northumber-

land bore the title of Baron Prudhoe until he attained the duke-

dom. Passing round the moat on the west and south sides,

whence we had a striking view of the battlements of the keep,

we came to the bridge leading to the barbican and gateway

tower—remarkably fine and perfect specimens of the castellated

architecture of their period. The noble site of the fortress en-

hances the interest of its historic recollections.

They returned to Prudhoe, where, after an excellent dinner at

Johnston's, with dessert kindly supplied by Mr. Atkinson, a

paper, by Mr. Bold, on " Georyssus pygmceiis, Fabr.," was read
;

also, a letter from Mr. T. Dobson, on Microscopic Organisms,

observed by him near Hexham.

Three new members were elected.

On the 26th November, a Microscopic Soiree was held in
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the Museum of the Natural History Society, in conjunction with

the Club, which proved very attractive and of great interest;

as it was the first held in the provinces, it deserves a length-

ened notice, and the following account is prepared from notes

furnished by Mr. H. B. Brady, and from the local press :

—

Twenty-four microscopes, all of a high class, and each fur-

nished with a number of infinitesimal objects derived from the

animal, vegetable, and mineral world, lent their aid to illustrate

the discoveries already made by the microscope. It may not be

amiss to refer in brief terms to some of the more striking objects

displayed. The Zoologist had opportunity of examining speci-

mens ofmarine polyzoa and sections of shell, showing the internal

structure, supplied by Mr. Alder ; and also living examples of a

new polyp, discovered by that gentleman, and first described by

him in a paper read before the Club (vol. iii. p. 124). Various

specimens obtained from marine radiata were exhibited by Mr.

G. Hodge. The Anatomist had ample field in the bone sections

of Mr. Gibb, and the beautiful injected preparations of human

tissues contributed by Dr. Embleton; or he might watch the

circulation of the blood in the frog or stickleback, on the stands

arranged by Mr. H, B. Brady and Mr. Martin, and then proceed

to examine the blood-discs themselves on the slide provided by

Dr. Emmerson. The Botanist had illustrations of the structure

of vegetable tissues, from Mr. D. Oliver, jun. ; and if interested

in the lower forms of vegetation, he was again indebted to that

gentleman and to Mr. E. Foster for various most beautiful

objects from fresh water and marine algae. The Diatoinacece had

able exponents in Dr. Donkin and Mr. Oliver, the former of

whom exhibited some of his new species; and their allies, the

Desmidiece and again the Volvocinieos, were represented by speci-

mens of ^he red snow from Crag Lough, and living examples of

Volvox glohator from Prestwick Car (now, alas! eradicated, or

nearly so)—for both of which we were indebted to the care of

Mr. T. Athey. For objects viewed by polarised light one or two

microscopes were set apart, and kept supplied by Mr. Martin and

Mr. G. S. Brady. There were also some polarising objects of
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rare beauty, kindly lent by Messrs Smith and Beck, and Mr. C.

M. Toj)ping, of London, through Mr. H. B. Brady. For various

other objects of interest, the Society were indebted to the Eev. E.

Taylor, Lieut. West, K.N., Messrs Charles Wilson, J. Mawson,

and J. Watson. I cannot conclude this notice, lengthy as it

may be, without observing how much the success of the affair

was due to the admirable arrangements, both during the evening

and prior to it, and how much those arrangements were due to

the energy and attention of our late Secretary, Mr. D. Oliver,

jun.

At eight o'clock. Dr. Charlton introduced to the audience his

colleague, Dr. Embleton, who delivered an interesting address on

Microscopical Science. He traced the history and progress of

the microscope, and narrated numbers of its achievements in the

infinity of minuteness, and illustrated the aid it had given to

the development of science by opening out to human knowledge

the structure and composition of plants and animals, and even

the functions of animals. Its assistance to medical science, es-

pecially in relation to morbid anatomy, had been very great

;

and the progress made in the knowledge of the nervous system

—though there was in the nerves that which would, probably,

never be ascertained by man—induced him to believe that we

were on the eve of great discoveries, which would be of inesti-

mable value to the human race. This district, he continued,

afforded microscopic objects in as rich a degree as' any other.

The Doctor's address was received with much applause, and a

vote of thanks to its author having been proposed by Mr. J.

Fenwick, was carried by acclamation. After partaking of re-

freshments, the company separated.

The Ninth Evening Meeting was held in the Farmers' Club

Eoom, on the 17tli December, and was attended by eleven

members. The following papers were read :

—

1. ^' Notes on Cionus Scrophularice and Apion Violaceumy By

Mr. Bold.

2. A very interesting paper on the ^'Eemarkable Trees of

Northumberland." By the Eev. John F. Bigge.
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3. ^* Notes on Plants New to the Flora of Northumberland,

with Observations on some Critical Species." By Mr.

Daniel Oliver, jun.

Mr. T. J. Bold remarked that the common Ivy had this season

opened its flowers in our district ; that he had not observed it

to do so before, although he had examined it for many years in

the hope of finding rare insects on the blossoms.

During the year several of our members have been engaged

in Natural History inquiries of much importance.

Mr. Albany Hancock has had a Memoir on the Brachiopoda

read before the Royal Society, and he has prepared a paper for

the Leeds meeting of the British Association on " Certain Vermi-

form Markings on Mountain Limestone Slabs."

Mr. R. Howse is preparing a paper on Jarrow Slake.

Mr. Donkin has met with most encouraging success in his

investigation of Microscopic Organisms. In a communication to

the Microscopic Society of London, he states that he has met

with upwards of tliirty new and undescribed species of marine

DiatomacecB on our shores. For two species he has established a

new genus, Toxonidea ; these are related to Pleurosigmaj but

differ in the line of the valves, their terminal nodules curving

to the same side ; the two sides, moreover, are not symmetrical.

Meteorology has also had our attention, as appears in the

last part of our " Transactions."

On the 4th February I received a letter from our junior Se-

cretary, Mr. Daniel Oliver, jun., acquainting me that it was

necessary he should resign his office, in consequence of having

got an appointment in the Royal Botanical Gardens at Kew.

Entertaining as I do, with every member of the Club, a very

high respect for Mr. Oliver's talents as a Naturalist, and his

value as ^ Secretary, his resignation appeared likely to be detri-

mental to the Club. On the other hand, I could not but

feel gratified at the intelligence of his being placed under Sir

William Hooker, where his great botanical knowledge would be

appreciated ; and I have since had the pleasure of seeing him at

Kew, and going over the gardens with him, and I left him with
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the conviction that he was " the right man in the right place/'

At a meeting of the Committee of the Club, held on the 10th

March, they were so fortunate as to secure the services of Mr.

H. T. Mennell as junior Secretary, who has ably supplied Mr.

Oliver's place, and has conferred great obligations on me by his

attentions.

Days and Places for the Field Meetings for 1858.

Friday, May 28tJi, Rowland's Gill and Gibside.

Wednesday, June IGth, Dunstanborough and Alnmouth.

Monday, July 6th, Kyloe Crags.

Monday, August 2nd, Northumberland Lakes.

Tuesday, August ^\st, Chollerford and Simonburn.

Thursda7, September '22>rd, Lambton, Lumley, and Durham.

Friday, October 22nd, Marsden.

The following gentlemen were elected Office-Bearers for the

Year ending February, 1858:

—

President.

William Kell, Esq., F.S.A.

Vice-Presidents.

Sir W. C. Trevelyan, Bart.

Dennis Embleton, M,D.

Joshua Alder.

Ralph Carr.

Thomas Sopwith, F.R.S.

John Storey.

John Hogg, M.A., F.R.S., &c.

Treasurer.

R. Y. Green.

Secretaries.

Edward Mather.

Henry T. Mennell.
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Committee.

Rev. Geo. C. Abbes, B.A.

Albany Hancock.

Thomas J. Bold.

John Thompson.

George Wailes.

Thomas Austen.

Eichard Howse.

Jos. Blacklock.

Frederick J. Peck.

St. J. Crooks.

Alex. S. Stevenson.

W. H. Brown.

I.

—

Description ofTwo Rare Crustaceans from the Coast of Durham,

one of them a New Species. By C. Spence Bate, Esq.

Kroyera arenaria, Spence Bate. (PL II. fig. 1.)

Antennce inferiores quam superiores sunt longiores. Gnathopoda

secunda sunt cheliformes; carpi producuntur ultra dactylorum extre-

mitates. Super regiones dorsales posteriores, nuUcedentes.

The inferior antennse are longer than the superior. The second

gnathojwda are cheliform, and have the caipi inferiorly produced,

so as to extend beyond the fingers of the claw. There are no

teeth xipon the median dorsal line.

This species differs from the one on which the genus was

founded, chiefly in the absence of the carinated dorsal ridge, and

in the peculiar form of the second gnathopoda. In K. Carinata

they are sub-cheliform, but the carpi are produced so that they

reach beyond the extremity of the fingers—a peculiarity I never

saw in any other crustacean.

The head is produced and curved downwards, more like a pro-

jecting hood than a rostrum. The eye is not visible in the only

specimen that I have seen. The upper antenn£e reach beyond

the extremity of the peduncle of the lower. The first gnathopod

is sub-cheliform, the carpus being produced so as to antagonise

with the extremity of the dactylos. The two pair of anterior per-

ciopoda are furnished each with a brush of cilia, upon the anterior

extremity of the propodos ; a similar brush is also placed on the



16 DESCRIPTION OP TWO RARE CRUSTACEANS.

posterior extremity of each of the two next succeeding percio-

poda.

The posterior perciopod is considerably longer than the preced-

ing, and has the dactylos largely developed and terminating in a

strong cilia, giving to the limb the appearance of another joint.

This genus belongs to the sub-family PJioxides, the habits of

which are not much known. The present species was taken by

Mr. A. Hancock on the sandy shore near Sunderland, where it

burrows in the sand ; and I am inclined to think that the whole

of the sub-family will be found to be hurrowers also, for which

purpose the projecting head appears to be peculiarly adapted.

SuLCATOR ARENARius, Spence Bate. (PI. II. fig. 2.)

This species was first described under the name of Bellia, in

the *' Annals of Natural History for 1849." The name was after-

wards changed to that of Sulcatoi% in consequence of the former

having been applied by Mr. Milne Edwards to a genus of de-

capods.

Walking, one day, along the sands of Oxwich Bay, in Gla-

morganshire, I noticed, every here and there, a short furrow. It

was, generally, about ten inches from end to end. It began and

terminated abruptly. Suspecting the maker to be near one of

the extremities, I dug and found the above crustacean. I have

taken it also in Eosilly Bay, in the same county. The Eev.

George Gordon has sent it me from the Moray Frith. A speci-

men is in the British Museum, which was found near Falmouth
;

and, recently, Mr. A. Hancock has found it burrowing in the sand

near Sunderland.

This genus, like the last, belongs to the sub-family Fhoxides,

and possesses the broad, projecting brow.
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IL—Remarks on certain Vermiform Fossils found in the Mountain

Limestone Districts of the North of England. By Albany

Hancock.*

In 1838, Mr. Dixon Dixon, of Unthank, presented to the New-

castle Museum a few slabs of a fine grained, micaceous sandstone,

which were procured from a quarry on Haltwhistle common.

These slabs exhibited on their surfaces peculiar elevated and

depressed markings, supposed, at the time, to be either the fossil

remains of worms, or casts of worm-tracks.

Slabs bearing similar markings were likewise obtained by Mr.

Edward Wood, of Richmond, in 1850, from the same formation

in Wensleydale, Yorkshire, and were described by that gentle-

man in two interesting communications published in the 1st vol.

of the " Naturalist," in which the nature of these curious fossils

is discussed, and the conclusion arrived at that they are worms,

though to what order they belong is not determined. Mr. Wood,

however, no longer entertains this opinion. Tn a letter, which

I had the pleasure of receiving from him a short time ago, he

states that these fossils " are assuredly the track-tube, or burrow,

of some creature, and probably, as you say, of a crustacean."

And in the same communication Mr. Wood further states, " I

sent a specimen to the museum in Jermyn Street, and the

lamented Edward Forbes had it marked ' Casts of Annelide

tubes,' and it is so marked still."

Shortly after the appearance of Mr. Wood's communications in

the " Naturalist," Mr. John Dixon gave an account, in the same

journal, of what he supposed to be another species of fossil worm,

procured in the flagstone beds of Pateley Bridge, Yorkshire—"a

deposit similar, in general composition, to those of Wensleydale."

More recently, Mr. Howse has obtained from Weardale similar

fossils, and I am indebted to that gentleman for the loan of seve-

ral interesting specimens, both from that locality and from Halt-

whistle.

* Read at the meeting of the British Association, held at Leeds on Sept. 22nd, 1858.
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As far as I have been able to ascertain, the papers above

referred to contain all the information that has been published

on these worm-like fossils of the carboniferons system ; but the

prevailing opinion appears to be that they are the remains of

worms, or are the casts of worm-tracks-—and, indeed, at first

sight, their general appearance would seem fairly to justify such

a conclusion. On careful inquiry, however, it appears to be un-

tenable, and there is good reason for believing that they are the

runs or tracks of crustaceans.

Some years ago, whilst walking along the beach at Culler-

coats, my attention was arrested by some track-like markings

on the sand, which resembled most remarkably these so-called

fossil worms. So striking was the similarity that I at once

commenced an examination of them, in the hope that they might

throw some light upon these enigmatical fossils; and I soon

satisfied myself that the tracks on the beach, at all events, were

in no way connected with worms, though, at the time, I entirely

failed to ascertain how and by what they were produced. I

then lost sight of the subject, and it was not until the autumn

of last year, during a lengthened sojourn on the Durham coast,

that my attention was again directed to these beach markings.

On this occasion I found them in great profusion on the Whit-

burn sands, and in every respect similar to those previously

observed at Cullercoats. They are, in fact, to be found on every

sandy shore in the neighbourhood of the Tyne and Wear, oc-

curring very abundantly on the sands at Tynemouth, Whitley,

South Shields, and Whitburn. In these localities they are to

be seen everywhere between tide marks ; but are most numerous

about half way down the beach, on inclined, oozy, glistening

spots, where the sand is firm, and yet the moisture so profuse

that it mirrors the light.

In such situations they are very numerous and complicated.

There are two or three species, the largest (PI. III. fig. 1) of

which is about three-eighths of an inch wide; it is slightly

raised above the general surface of the beach, and is of a flat-

tened, ribbon-like form, with a narrow median groove (a), run-



ON CERTAIN VERMIFORM FOSSILS. 19

niiig from end to end; it is occasionally several feet in length,

winding in a very intricate manner, and is frequently and irre-

gularly convoluted, forming, as it were, loose knots or systems

in which neither the commencement nor the termination can

be easily detected, and which are usually connected together

by lengthened, slightly undulated portions of the track. The

windings are for the most part well rounded, and in their course

occasionally, but rarely exhibit inconspicuous, arched, transverse

ridges (c). The tracks also occasionally show enlargements

placed at some little distance from each other (fig. 2, a). When
this is the case there is no median groove. Another variety

occurs, but not frequently, in which there is neither groove nor

nodulous enlargements. The extent and complication of the

windings vary considerably ; and though they are for the most

part exceedingly intricate, as above described, they are at times

found of much less extent and comparatively simple, so that

they can be followed easily enough throughout their sinuosities.

At other times they may be seen, as it were, entirely unravelled,

running a considerable distance in an undeviating, or only

slightly tortuous lin§.

Besides the above, another kind of track, also very abundant,

is found on our shores. It is, however, very different in charac-

ter, and is much smaller. It (PL IV. fig. 1) is in the form of a

narrow, wedge-shaped furrow (a), about two-tenths of an inch

wide, with the margins occasionally a little elevated (b, h). Its

windings are very capricious, irregularly rounded, frequently

abruptly angulated, and sometimes for a considerable distance

finely and regularly undulated or zig-zagged (fig. 2). This

species is often found in close proximity to the broad fo7^m pre-

viously described ; but occasionally it occurs high up on the

beach, and in pools and small hollows between the ripple-ridges.

In such situations, however, it is not confined to the bottom of

the hollows, but likewise passes up the sides of the bordering

ridges.

A third variety (fig. 3) is occasionally seen, much resembling

the last both in size anjd windings ; but the furroAV (/:>) is smaller
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and comparatively incous2>icuous, and the sand is thrown up on

one side into an arched or rounded ridge (a), which sometimes

almost obliterates the furrow. The ridge itself is frequently

broken up into nodules (fig. 4), thus giving to the whole track a

beaded or articulated appearance. At each articulation a punc-

ture is occasionally observed in the furrow.

These tracks, as just described, may be observed by any one

who will take the trouble to look for them; but it is not quite

so easy to determine how and by what they are formed. It was

long before I could ascertain these facts, and they were at length

determined only after some careful watching ; nothing, however,

is required but time and a little perseverance. The complication

and extent of the tracks are the main difficulties ; on this ac-

count it is impossible to keep in view at the same time all their

numerous windings, and in most cases the extremities are not to

be seen. I therefore went down to the beach, just as the tide

was leaving the spot where the broad or first described tracks

were usually in great profusion. The sand was quite smooth,

all irregularities having been obliterated by the action of the

water. Here and there, however, the tracks had already made

their appearance, but w^ere as yet of very limited extent, and

there was now no longer any difficulty in taking the Avhole in at

one view ; and, moreover, the extremities were perfectly distinct.

It was only necessary to watch attentively to note the formation

of the numerous and labyrinthine windings that had been so long

a puzzle. I had not to wait long before the sand at one of the

extremities was observed to be gently agitated, and on this

agitation ceasing the track was found to have added nearly half

an inch to its length. In the course of two or three minutes the

sand was again put in motion, and the track once more a little

prolonged. These movements were repeated over and over again,

until it was quite clear that the tracks were formed by slow,

intermitting steps, and not, as might have been supposed, by one

continuous, gliding motion. Having ^tisfied myself of this, I

took up the morsel of sand at the end of the track, just as it was

again becoming agitated, and found that 1 had captured a small
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crustacean, tlie species of wbicli was unknown to me, though in

general appearance it was not altogether unlike the common

sandhopper, but not quite so long. It was undoubtedly one of

the Ampliipoda. I soon took in this way five or six specimens,

all of the same species, and all forming tracks of precisely the

same character—namely, broad, slightly elevated, flattened, and

grooved.

Whilst forming its track the animal is never seen ; it moves

along a little beneath the surface of the sand, which it pushes

upwards with its back, and the arch or tunnel thus formed

partially subsides as the creature passes forward, and, breaking

along the centre, the median groove is produced.

I now turned my attention to the narrow or furrowed tracks,

and in the same manner took several specimens of another species

of crustacean, much smaller than the first, but bearing some

general resemblance to it. This species, like the former, makes

its track step by step, resting some little time between each

advance, but differs from it in having its back exposed to view

while moving ; on account of its colour, however, it is very diffi-

cult to distinguish from the sand.

The captured individuals Avere placed in a shallow vessel, with

the bottom thickly covered with sand moistened with sea-water,

so as to resemble as nearly as possible the state of the beach

where the tracks are found, and I soon had the satisfaction of

seeing them make their tracks or runs in a state of confinement,

thus making assurance doubly sure. The tracks so formed

were precisely similar to those seen on the beach, but in one

instance an interesting modification was observed. I was watching

the movements of an individual of the larger species, when all at

once it thrust itself through the surface of the sand, and, sinking

immediately again, left there an oval swelling ; and repeating this

action five or six times, formed a series of nodules (PI. III. fig. 2,5),

which, if continued, would have produced a track of a j)eculiar

articulated appearance, much resembling, on a large scale, the

nodulous or beaded form already noticed as sometimes occurring

in a variety of the narroAv furrowed kind.
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Specimens of the two crustaceans, which make these rmis,

have been submitted to Mr. C. Spence Bate, and he obhgingly

informs me that the larger one—that which makes the broad,

elevated track—is a scarce animal, and was described by him

under the name of Bellia arenaria, in the " Annals of Natural

History for 1851;" but the name was afterwards changed to

that of Sulcator arenarius. He alludes to its habit of making

tracks in the sand. The smaller animal he states to be an un-

described species of the genus Kroyera, for which he proposes the

specific denomination of arenaria. Both species are figured and

described by that gentleman in the preceding paper.

It has been already pointed out that the tracks, which we have

just seen are made by these crustaceans, are remarkably similar

to the vermiform impressions observed on the carboniferous

slabs. Indeed, the broad, raised track (PL III. fig. 1) produced by

Sulcator arenarius^ so closely resembles some of the fossils, that

it is difficult to say in what they differ. The description pre-

viously given of the former might, in fact, do very well for the

latter, only they are rarely so complicated. There are four kinds

of these fossil tracks.

The first (PI. YII. c, c, c) is in the form of a simple furrow, with

a narrow ridge on each side ; it is small, measuring scarcely

more than one-eighth of an inch wide, and has a wandering, un-

dulating course which, however, is never very much complicated,

and is confined to the same horizontal plane.

The second, which is a little wider than the above, is smooth,

cylindrical, and tortuous, and usually remains in relief on the

lower slab, but occasionally dips a little beneath the surface.

The third (Pis. V. and VI.) is irregularly cylindrical, and though

sometimes much undulated, is never convoluted or very compli-

cated ; it is not strictly confined to the same horizontal plane,

but frequently sinks a little below the surface ; full-sized S2:)eci-

mens are half-an-inch wide, and are composed of a series of nodules

{a, a), which give to them an articulated appearance. The

nodules, which vary a little in size, are usually about half-an-

inch long, and are not very symmetrically or regularly formed

—
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consequently, the surface has generally an imperfect or worn

character. The extremities are not often seen ; they are abruptly

and irregularly rounded. This is the form more particularly de-

scribed by Mr. Wood, who has in his possession the fine speci-

men figured in PL V., which measures nearly eight feet in length,

though neither extremity is perfect.

The fourth form (PL VII. «), which seems to be the dominant

one in Northumberland, and is that figured and described by

Mr. John Dixon, is, as far as I have been able to ascertain,

usually in relief upon the upper surface of the lower slab, from

which it never deviates; it is considerably depressed, and is

grooved (&), or ridged (PL VIII. fig. 1 , a) along the middle line,

and is occasionally very long. The specimen figured in PL VII.

measures upwards of six feet in length, but was probably much

longer, for the extremities are not present. In fact, it has not

yet been determined to what length these fossils extend, as none

hitherto measured have had both ends 'perfect. Large speci-

mens are frequently an inch wide, and generally much undu-

lated, and occasionally, but never intricately, convoluted.

Such have the surface most frequently marked with

numerous, regular, rather fine, transverse stri^, or arched

ridges (PL VIII. fig. 2), which are sometimes very delicate and

close set, though they vary in these particulars, and are occa-

sionally coarse and irregular, giving to the whole surface a

wrinkled appearance. Small specimens (fig. 1) on the contrary

are frequently wound up in an intricate manner, the folds being

well rounded and often convoluted; but the surface is never

marked with transverse lines or wrinkles.

It is this last form, particularly the smaller and more com-

plicated variety, that so closely resembles the track of Sulcator

arenarim (PL III. fig. 1). The folds or windings are precisely

similar, and so is the median groove. It differs chiefly in being

occasionally much larger, and in rising up more boldly in relief

from the matrix, though in these respects they sometimes closely

approximate. Dimensions, however, can be of very little con-

sequence, for of course, the larger the animal the larger the
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track. The relief may also be influenced by other conditions;

the quality of the substance in which the tracks are made must

likewise be taken into account.

The crustacean, as we have seen, forces itself onward immedi-

ately beneath the surface of the sand, which is thrust up by its

back, and as it moves along a sort of arched tunnel is thus

formed ; but as the sand is incoherent—unmixed as it is with

any material that could give it consistency—the roof falls in

immediately the animal ceases to give it support, and ultimately

the relief of the track is very small. As the arch falls, it must

either break along the centre or thrust out the sides ; the latter

is impossible, hence the median groove. Had the beach been

composed of sand with a large admixture of argillaceous matter

or tenacious mud, it is very obvious that the tunnel would have

had a greater tendency to retain its original form; and that had

it been submerged before it had subsided to any great extent,

such an infiltration of matter might have taken place as to pre-

vent any very extensive collapse. The roof under such circum-

stances would split along the centre, and the margins of the

fracture would either fall inwards and form a groove, or be

pressed outwards and become a ridge. It is also possible to

conceive that the substance composing the shore might be so

tenacious that the roof of the tunnel would scarcely subside at

all, and that consequently there would be no fracture along it,

and therefore neither groove nor ridge.

Now, these cases, which are hypothetical so far as they con-

cern our crustacean tracks, do not appear to be so in regard to

the conditions that prevailed during the deposition of the carbo-

niferous rocks, which have revealed to us these curious vermiform

fossils. The rocks from which the Yorkshire specimens were

procured are, Mr. Wood says, " apparently equivalent to the

flagstone beds placed by Phillips in his section of the hills about

Hawes, low down in the middle group of the Yoredale series, and

called by him the flagstone beds of Hawes." And in speak-

ing of the nature of these flagstones, Professor Phillips states, in

his work on the " Mountain Limestone District of Yorkshire,"
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that they are formed of " a laminated rock, composed of small,

worn grains of quartz, mica, with or without felspar, and other

minerals, occasionally calcareous, carbonaceous, and argillaceous

;

the mica or carbon lying in particular planes causes the minute

fissility of the stone, and bands of mica or argillaceous matter

separate it into thin flags or beds. The tops and bottoms of

gritstone rocks are often thus laminated; plates becoming very

sandy change to flagstone
;
grit rocks becoming very argillaceous

assume the same character." It would thus appear that these

fossiliferous slabs, which are composed of a finely laminated,

shaly, compact, close grained, micaceous sandstone, contain

argillaceous matter. The slabs from Northumberland have ex-

actly the same composition, and apparently belong to the same

series of rocks. It is fair, then, to assume that the matter

composing these flagstones was originally of a more tenacious

consistency than the sand of our shores, and, therefore, were the

tracks found on the slabs made by even the very same crusta-

cean that occurs on our coast, some differences might be expected

to exist between such tracks and those formed on the beach.

Such differences we have seen are very slight, and may all be

accounted for in this way. The greater tenacity of the material

at once explains the higher relief of the fossil, the occasional

substitution of a ridge for the median groove, and the deficiency

of either groove or ridge in those whose relief is so excessive as

to have become almost cylindrical. A similar smooth variety,

as previously stated, sometimes occurs on the beach ; but this

arises from the fact of the crustacean having tunnelled deeper

than usual, and in this case the relief is not great. Smooth

tracks are also found on the slabs, arising, probably, from the

like cause.

The specimens described by Mr. Wood are characterised, as we

have seen, by a remarkable nodulous or articulated appearance (PI.

V. a, «), which has been supposed to indicate the presence of rings

of some annelide ; and, indeed, were it not for the light derived

from the crustacean tracks on our shores, it would not be easy

to conjecture a more plausible explanation. We have seen,

VOL. IV. PT. I. D
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however, that a variety of the track of Kroyera arenaria has the

ridge of sand thrown up broken into nodules, giving to it a

beaded character. This on a small scale has a considerable re-

semblance to these nodulous forms. But a much nearer approxi-

mation is found in the nodulous tracks of Sulcator arenarius,

particularly of the one made in confinement (PL' III. fig. 2, h).

Had the animal continued to form its track in this manner, the

resemblance to those on the slabs would have been almost com-

plete. It may, therefore, be assumed that the animal which

made those nodulous tracks, like our small crustaceans, pushed

along in its path step by step, resting awhile after each advance,

but that, instead of moving in the same horizontal plane, it al-

ternately rose and sunk a little, consequently a series of nodules

was produced, and the track acquired its peculiar articulated

appearance. This explanation is strengthened not a little when

we look at the side view of the cast of the track (PL VI. fig. 2).

The nodules are then distinctly observed to be imbricated, and

to pass, very much inclined, right through the substance from

top to bottom.

We see in the ridged variety of the track of Sulcator arenarius

another approximation to the nodulous form; at c, PL III. fig. 1,

a few of the transverse ridges of this variety are represented,

from which it will be seen that the articulated appearance is

very slight ; and it is pretty obvious that it is produced by the

intermitting progress of the animal—the transverse, arched ele-

vations, or ridges, undoubtedly indicate the successive steps in

the creature's path. These ridges, too, have much the character

of the transverse strias or wrinkles that cover the surface of most

of the larger fossils ; and it seems not altogether impossible that

the latter were produced in the same manner, though they are

much more closely set. It is more probable, however, that these

ridges in the fossil were caused by the crumpliug of the roof of

the tunnel as the animal pressed forward with a short, jerking

motion. And here it must be borne in mind that these trans-

verse ridges, which in some individuals are strong and well de-

fined, and even coarse and irregular, in others are exceedingly
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delicate, and are occasionally entirely wanting. This is usually

tlie case on slabs dark with excess of carbonaceous matter, indi-

cating that the sedimentary material of which the rock is com-

posed was light and incoherent ; consequently, the specimens on

such slabs are not only devoid of those peculiar ridges, but are

also in very low relief, some being quite as little elevated as the

tracks on the sea-beach.

The cast of the nodulous tracks occasionally detaches itself

entirely from the matrix (PL IV. fig. 2). Mr. Wood informs me

that a blow with a hammer is very liable to separate the speci-

men from the rock, leaving a cast on both the upper and lower

slab ; and in his first paper he remarks, " If the appearances

above spoken of are but markings, how could they show a cir-

cular form on both the upper and lower surfaces?"

This at first sight seems a formidable difficulty, and were the

tracks such mere superficial markings as is there supposed, this

objection would be fatal to the view now taken with respect to

the nature of these fossils. It has been shown, however, that

the track of Sulcator arenarkis is a tunnel, and with the aid of

this fact the difficulty at once disappears. If the tunnel-tracks

were formed in a tenacious material, such as that from which

these slabs have apparently originated, their walls, as we have

seen, would not entirely collapse, but the cylindrical form would

be more or less retained. It is, therefore, fair to suppose that

the sedimentary matter, as it was being de'posited, would gradu-

ally find its way into these lengthened tunnels or burrows after

their submergence, and ultimately fill them up ;
but the par-

ticles of such infiltrated matter, having a different arrangement

from those forming the general mass of the rock, the phenome-

non presented on breaking it up into slabs would necessarily

occur—the casts of the tracks would become isolated like the

fossil remains of any organic body, or might be left in relief on

either the upper or lower slab.

The nodulous form, however, differs from the broad, grooved

species in not keeping strictly to the same horizontal plane
;

it

undulates slightly vertically as well as horizontally, so that the
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burrow is occasionally sunk entirely beneath the surface. In

such cases, as the tunnel cannot be formed by thrusting up the

surface, the animal must, as it presses forward, throw the exca-

vated matter backward, filling up the tunnel either entirely or

partially as fast as it is made. But here, too, as the particles in

the interior of the tunnel must have a different arrangement from

those that surround them, the cast of the track would be liable

to become isolated, on breaking up the track, in the same man-

ner as if the burrow had been completely filled with infiltrated

matter.

It is worthy of remark that the nodulous forms, which have

neither median ridge nor groove, are rarely depressed, being fre-

quently cylindrical, and even sometimes deeper than wide. This

is just what might be expected if the explanation now given of

these fossils be correct. At the junction of the nodules there

are septa formed (PI. VI. /,/), which pass for some little dis-

tance inwards, and which may be looked upon as so many trans-

verse arches, giving support to the walls of the tunnel. These

must naturally assist in preventing their collapse, and will in

this way account not only for the cylindrical form of these

specimens, but also for their deficiency of median groove or ridge.

Their occasional greater or less dejoth below the surface of the

matrix must also have been favourable to the preservation of

their original form.

The foreoroino: observations are entirelv confined to the tracks

having a tunnel-form. We have seen, however, that there is

another kind which occasionally occurs on the slabs from North-

umberland. This is the second described species (PI. VII. c, c, c),

and is, as before stated, a simple furrow with a narrow ridge on

each side. It is certainly possible that this may have been

formed in the same manner as the others, and that the groove

may indicate the falling in of the roof of a tunnel ; but from its

great similarity to the track of Kroyera arenaria, it is more

probable that like it, it is a mere surface run formed by the ex-

posed animal ploughing its course. However this may be, its

nature cannot be questioned; it is undoubtedly a track, and so
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closely resembles those of the crustacean as scarcely to leave

room for the interrogation,—of what ? It is hardly to be

doubted that they belong to some animal of that class.

From the above observations we seem justified in concluding

that these curious vermiform fossils are the tracks of crustaceans

;

but before doing so, it would be well to inquire how far they are

likely to be the remains or tracks of worms, or worm-tubes, or

any other organic body. In the first place, the enormous length

of the grooved and nodulous forms is rather opposed to their

being the remains of worms. Of course this does not militate

against their being worm-runs, though the great width they

sometimes attain does not at all favour that opinion. The width

of the largest specimens of the grooved form is a little over an

inch, and of the nodulous species about half-an-inch ; their length

may be three, ten, or twenty times greater than the measure-

ments before given, as none of the larger specimens, as already

stated, have yet been obtained with both extremities perfect.

Size alone, however, is not sufficient to debar the possibility of

their having been formed by worms ;
but upon such a hypo-

thesis how are we to account for the peculiar character of the

nodulous form ? It is impossible to comprehend how the nodules,

which are imbricated, passing diagonally through the track,

could have been produced by a worm working its way through

sand, mud, or any other material whatever. With respect to

the grooved form it may also be asked, do worms or any of the

annelides ever make runs at all similar to it ? I know of no in-

stance of any of these animals making a tunnel-track immedi-

ately beneath the surface of the beach, confined to the same

horizontal plane, and with an elevated, arched roof. Annelides

do not move along the surface in this manner, and when they

burrow they dip downwards, making perfectly circular passages.

The small furrowed kind, for size, might very well be the

track of some worm, but its close resemblance to the runs of

crustaceans has already been pointed out. With regard to the

small cylindrical runs not much can be said, as they are too de-

ficient in character to allow of any very decided opinion, only
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we have seen tliat on the beach there are elevated, cylindrical

tracks produced by crustaceans not very dissimilar to those in

question.

Can the two former or large species be worm-tubes or any

organic body ? The transverse striation on the surface of the

grooved form certainly gives to it much the appearance of some

organism. An endeavour, however, has already been made to

explain the nature of this peculiar character; but whether or

not successfully there is sufficient evidence to prove that these

fossils are not organic. The slabs exhibiting these vermiform

tracks are frequently marked with numerous small pits or punc-

tures which sink for a short distance beneath the surface. These

(PI. VI. c, c) hav^ somewhat the appearance of what have been

termed by geologists impressions of rain-drops. In this instance,

however, they are undoubtedly produced by the animals which

have made some of the smaller tracks, as it is not uncommon to

see the latter terminate in one of these punctures (c, c). Now,

it occasionally happens that the large or striated fossils are per-

forated by these punctures, and the scars thus made are similar

to those in like manner formed on the other parts of the slab.

This could hardly be so had the slab and the fossil been origi-

nally composed of two different substances—that is, had the

former been nothing but sand or mud, and the latter a worm-

tube or some other organic body.

Another fact equally instructive may also be cited. The slab in

the Newcastle Museum previously alluded to, exhibits not only

the large grooved track, but also several of the small furrowed

one, and the latter frequently pass over the former in various

directions (PI. VII. c, c, c). The nature of the small species is not

likely to be disputed: it is certainly a track of some kind, and

it is remarkable that it never turns aside as it approaches the

large grooved form, but passes over it at once, ploughing its

way exactly in the same manner as it has done on the level por-

tions of the sandy beach. The furrow is precisely of the same

character, form, and depth, whether on the slab or on the track,

and the ridge thrown up on each side is in no respect dissimilar.
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This seems a pretty conclusive proof tliat this large vermiform

fossil is not a worm-tube or any organic body, but is really

nothing more than a track which was, in fact, originally, as it is

now, composed of the same material as the slab upon which it

rests, or the appearances as above described could not exist.

There still remains another very conclusive argument against

the organic nature of these fossils. The folds or windings of

both the grooved and nodulous forms occasionally cross each

other, and when they do so, the one does not lie over the other,

as it must necessarily have done were they organic, but passes

right through it, cutting its own path (PI. VII. h). This is still

more clearly demonstrated in the fine large specimen of the no-

dulous form previously alluded to (PI. V. 6, &), and appears only

explicable on the hypothesis of their being mere tracks; and

perhaps it will now be allowed that enough has been said to

establish the high probability, at least, that they were formed by

crustaceans. It therefore only remains to be ascertained if they

can be attributed to any known fossil of the carboniferous rocks.

Mr. Howse has suggested to me that they may be the runs of

trilobites, several species of which are obtained from this forma-

tion. This is not by any means unlikely. It is true, I believe, that

these curious crustaceans have never been found in the rocks in

which these tracks occur. They are most abundant in the lower

members of the carboniferous system, though they occasionally

appear higher up in the series. Professor Phillips, in his work

on the " Mountain Limestone Districts of Yorkshire," gives

Alston Moor as one of the localities of Ascqjlms gemmuliferus

;

and I am informed by Mr. Howse, that he has obtained in TyncT

dale two or three specimens of a trilobite, from a plate bed a

little above the scar limestone of Forster's section ; and he

further states that the Yoredale rocks correspond exactly to the

Weardale series above Stanhope, that is, from the little limestone

to the scar limestone, and that the specimens of tracks procured

in Weardale are from the slaty hazle immediately above the

latter—a position agreeing with that of the beds in the neigh-

bourhood of Hawes. The tracks from Haltwhistle are, he like-
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wise states, from a slaty hazle just above the little limestone.

It is, therefore, of no great moment that trilobites have not

been found in the strata from which these vermiform fossils are

obtained, since they have been procured from the associated beds.

And it is a remarkable fact, that no remains whatever of any

organic body are found in these flagstones; yet, is there not

sufficient evidence to prove that life abounded in the seas from

which these rocks were derived ? Numerous trilobites might

have existed during their deposition, and may have perished

with the other inhabitants of those seas, leaving no trace behind

them except these, as it were, footprints in the sand. Many

such footprints are all that is left in the world's stony record of

existences that have passed away, and so it may be with these

fossil tracks.

The carboniferous trilobites, however, correspond very well in

size to the tracks,—the largest of the grooved kind of which is,

we have seen, a little above an inch wide. The width of the

pygidium of Phillipsia truncatula is stated to be eleven lines
;

that of the cephalic shield would probably be a little more.

Therefore, if allowance be made for the thickness of the tunnel-

wall, and the necessary enlargement of the calibre beyond the

width of the animal, it is evident that, so far as size is concerned,

the largest tracks might be attributed to this species.

The nodulous tracks are not more than half ,an inch wide.

There can, therefore, be no difficulty as to size with respect to

this form. The P. gemmulifera has the pygidium five lines wide;

so has Griffitliides calcaratus, and two or three other species are

described to be about the same size. And, moreover, the large

cephalic shield, with its anterior or bead-tubercle (glabella), and

projecting " cover of the eyes," appears well calculated to plough

its way beneath the surface of the sandy or muddy beach. And

it is worthy of remark, that in some of the tracks the central por-

tion is considerably elevated, forming the upper surface or roof into

three areas—a central elevated portion (PI. VIII. fig. 2, a), and

two comparatively depressed lateral portions (c, c). The former,

which appears to correspond to the glabella, is grooved (b) along
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the middle line, and in one or two instances this elevated portion

has occurred broken up into a series of irregular nodules (e, c), as

if the animal had at each step in its progress thrust the head

upwards, bulging out the walls of the track. The lateral por-

tions, in these cases, are likewise raised up into irregular ridges

at each nodule.

Burmeister, indeed, in his work on the " Organization of

Trilobites,"* expresses an opinion that their habits, like their

structure, resembled those of the Pliyllopoda^ a tribe of the

Entomostraca, and that they " moved only by swimming in an

inverted position close beneath the surface of the water, and did

not creep about at the bottom as Mr. Kloden supposed."

Though their habits may have been similar to those of the Pliyl-

lopoda^ there does not seem any good reason for asserting that

there was no deviation in this respect. Indeed, the organization

of the two groups differs in so many particulars that some varia-

tion in their modes of life might naturally be looked for. The

trilobites may have occasionally swum at the surface as supposed,

and also have burrowed in the mud or sand at the bottom of the

water, or on the beach. Season, too, may have modified their

habits in these respects.

, I have now, before concluding, only to express my obligations

to Mr. Wood for all the trouble he has taken to furnish me with

information on the subject of these remarks, and likewise for

the great exertions he has made to supply specimens for illus-

tration. My acknowledgments are also due to Mr. Howse for

similar assistance.

EXPLANATION OF PLATES.

PLATE III.

Fig. 1. Broad, grooved track of Suhator arenarius : a, groove ; 5, one of the

extremities ; c, inconspicuous, arched ridgef, which occasionally occur.

Fig. 2. a, nodulous track of ditto ; 6, ditto, ditto made in confinement.

* Published by the Ray Society.

VOL. IV. PT. I. E
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PLATE IV.

Fif). 1. Narrow, furrowed track of Kroyera arenaria: a, farrow; 5, h, slight

lateral ridges.

Fig. 2. Variety of ditto regularly zig-zagged.

Fig. 3. Track exhibiting a rounded ridge, a; with a narrow lateral furrow, b.

Fig. 4. Ditto, with the ridge broken up into nodules ; «, groove.

PLATE V.

Eeduced view of a slab, bearing nodulous tracks, in the possession of

Blr. Wood ; «, «, nodules ; 6, b, points where one fold or winding cuts

through another.

PLATE VI.

Fig. 1. View of a slab, exhibiting nodulous tracks, with the cast of the burrow

partially removed : «, a, portions of the tracks, with the cast removed,

showing impressions of the nodules ; J, ditto, ditto, showing one track

passing through another ; c, c, supposed sinkings or perforations of

small crustaceans; (7, a small track terminating in similar perforations,

e, e; f,f, septa dividing the nodules.

Fig. 2. Side view of a portion of the cast of the same track, showing the nodules, a.

PLATE VII.

Reduced view of a slab in the Newcastle Museum, exhibiting tracks :

a, large depressed, grooved track ; 5, groove of ditto ; c, c, c, small

furrowed tracks passing over the large grooved species in various direc-

tions.

PLATE VIII.

Fig. 1. View of a slab, of the natural size, in the possession of Mr. Howse, bear-

mg small, much convoluted variety of the large grooved track : a,

central ridge.

Fig. 2. Portions of a variety of large grooved track of the size of nature, show-

ing a central, elevated area and transverse striae or ridges : o, central

elevated area ; 6, central groove of ditto ; c, c, lateral areas ; f7, portion

of another track exhibiting the central elevated area broken up into

nodules, e, e.
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III.

—

Notices of Remarhahle Trees in NoriJiumberla7id. By the

Kev. John F. Bigge, M.A.

A fine tree, of whatever kind, must always be an ohject of

admiration and interest to all true lovers of nature. There can

be no doubt that a tree is the oldest living thing in creation

;

and when we consider the many venerable specimens which have

weathered the storm, for many centuries—such as the yew trees

of Fountain's Abbey, the cedars of Mount Lebanon, or the

famous tree in South America, which is considered not only

to be hundreds, but thousands of years old—it is impossible

not to regard them with feelings of veneration and pleasure. It

cannot be expected, in this the most northern county in England,

that we can find such specimens to boast of as in the more

favoured climate and soils of the south ; but still, there are to

be found scattered about, in a sparing manner it is true, many

fine trees, and it is my present intention to make such notice of

them as will form a guide for those who may wish to see them.

Now, in searching for beautiful trees, as well as for beautiful

scenery in this county, we must, with ver?/ few exceptions, follow

the course of our rivers—the Tyne and its tributaries, the

Pont, the Wansbeck (including the Hart and Font), the Coquet,

the Aln,and the Till—and in the rich haugh lands adjoining these

streams the fine trees will be found. It is impossible that the

trees which I am about to describe should form anything like

a complete list, but all that I describe have been seen by myself.

I had intended to have made a photograph of each when it was

practicable, but want of time has prevented me from doing that,

w^hich I hope I may one day accomplish. Every one who has

a fine tree is naturally proud of it, and wishes to swell out its

dimensions to the utmost; but to avoid all mistakes in this

respect, I have always given two measurements—one the girth

of the tree at the level of the ground, and the other at one yard

above the ground.

Common Ash, Fraximis excelsior.—There are several very fine

specimens of this tree scattered throughout the county ; one of
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these, on the north bank of the river Wansbeck and west of the

bridge at Walb"ngton,is growing, undisturbed by other trees, on

a fine rich hangh ; it has a clean bowl of 18 ft., and measures 20 ft

.

in circumference at the ground, and 16 ft. 4 in. one yard above.

Another grows on the north side of St. Peter's Church at Bywell,

18 ft. at the ground, and 13 ft. 8 in. one yard high. Another very

old and fine tree grows near the inn at Whittingham, on the Aln.

In the neighbourhood of Morpeth there are several specimens of

that variety called the Cowpen ash ; it is a most gracefully grow-

ing tree, witli long, pendulous branches. One is growing on the

west side of the turnpike road, about 100 yards from the top of

the hill going out of Morpeth to the north.

Elm," Scotch, or Wych, Ulmus montana.—This is by far the

most common kind of elm in this part of England, and is not a

very popular one in woods ; it rarely has a straight bowl like

the other kinds, but branches out very soon, and throws out im-

mense branches ; it takes up a great deal of space, and is not very

profitable, but in a hedge row, where they have plenty of room,

they are very handsome, and any one who has gone along the

road from Jedburgh to Kelso must have been struck with the

very long avenue of these trees. A good specimen may be seen

at Wallington, the seat of Sir Walter C. Trevelyan, between

the house and the garden; it has seen its best days, and is now

decaying; at the ground it measures 16 ft. 7 in., and 14 ft. 4 in.

one yard above.

Elm, English, Ulmus campestris.—A specimen of the English

elm must have been observed by any one who has visited that

very beautiful place, Bywell ; it grows very near the old village

cross, and has a seat round it; it measures 12 ft. at the ground,

and 10 ft. one yard high.

Birch, American, Betula populifolia? nigra?—There are

two or three specimens of this tree at Wallington, the largest

is 7 ft. 3 in. at the ground, and 6 ft. one yard above. The common

birch, B. glutinosa, is indigenous in all the gills on the moors in

this county, but I do not know of any very large specimen, or

of one worthy of being recorded here.
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Beech, Fagus sylvatica, Zm?z.—Tliis tree grows remarkably

well in this county ; some fine specimens may be seen at New-

minster Abbey, near Morpeth, one of which measures 13 ft. 5 in,,

and contains 250 feet of wood; a photograph of this tree I ob-

tained from my friend Mr. Creighton, of Morpeth. Behind the

garden at Capheaton, the seat of Sir John Swinburne, there are

some very fine beeches; one measures 14 ft. at one yard above

the ground.

Spanish Chesnut, Castanea vesca.—There is as large a speci-

men of this tree as I have seen in the county, growing on the

east side of Bywell Hall, the seat of W. B. Beaumont, Esq.,

M.P. ; the bowl is not more than 6 ft. high, but it is a finely

shaped tree, and measures 12 ft, 9 in. ground level, and l%ft. 8 in.

one yard high.

On the west side of the house are several Walnut Trees,

Juglans regia, Linn., the finest of which measures 13 ft. 6 in. at

the ground, and 10 ft. 10 in. one yard high. There are many

interesting trees congregated together at Bywell. On the east

of the house, within the garden wall, is a very fine specimen of

the stone pine; the bowl is 18 ft. high, and the tree measures

10 ft. 6 in. at the base, and 8 ft. 7 in. one yard above the ground.

On the lawn on the east side of the house is a beautiful specimen

of the oak. I have not had time to examine the tree accurately,

but imagine it is what is called the cut-leaved oak; its branches

come close to the ground, and cover a space of ground the dia-

meter of which is 16 yards; at the base it measures 8 ft., and

7 ft. 1 in. one yard above the ground.

Sycamore, Acei- Pseudo-platanus.—Bywell again j^roduces a

fine specimen of this tree, which measures at the ground 13 ft.

3 in., and 10ft. 9 in. one yard above; but I believe the finest speci-

men we have of this tree is to be found at Mitford. Mr. Selby

says its trunk is 11 feet in girth before it branches, and measures

near the ground 22 feet, and 16 feet a little below the branches,

and contains 327 feet of timber. Bywell contains also one great

rarity and curiosity, at least in this part of England—a very old

(standard) Mulberry free; it is growing very near the Tyne, on
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the west side of tlie Black Church, St. Peter's, and between the

river and the entrance gate. The tree is about 25 feet high; a

large limb has been broken on the north side, and is now sup-

ported by a prop ; it measures 6 feet at the base, and 7 ft; 6 in.

one yard high. I do not know whether it bears fruit now, but

I have been informed that an old lady remembers gathering

fruit from it many years ago.

Silver Fir, Picea pectinata. Pinus picea. Linn.—At Hart-

burn there are two splendid specimens of this tree, growing on

the south side of the river Hart, in the dene; they are not seen

to the greatest advantage, being too much closed up by other

trees. Mr. Selby, in his work on British Trees, says they were

planted |ii>out 102 years ago; one of them was nearly 140 feet

high in 1842. The largest is forked about 25 feet up the bowl;

it measures 14 ft. 8 in., at the base, and 11 ft. 2 in. one yard high.

The smaller tree is unfortunately only 3 yards distant from its

elder or more fully grown brother, and measures 12 ft. 5 in. on

the ground, and 10 ft. 4 in. one yard above.

Yew Tree, Taxus baccata, Linn.—Very near these silver firs

are four yew trees, close to the river side, and about 10 feet

apart from each other. They are about 35 feet high, and mea-

sure 5 ft. 6 in., 4 ft. 5 in., 4 ft. 9 in., and 6 ft. G in. In the

garden at Netherwitton, the seat of Raleigh Trevelyan, Esq.,

is a yew which branches out at two or three feet from the

ground, into innumerable branches, and measures 8 feet on the

ground, and 9 ft. 10 in. one yard above.

Holly, Ilex Aqnifoliumy Linn.—This beautiful evergreen is

to be found in almost all the large woods in this county. In

the Trench Wood, south-west of Netherwitton, on the north side

of the road, and at the north-west corner of the wood, are some

very fine specimens. One of these measures 7 ft. 6 in. one yard

above the ground ; the branches spring about 4 feet from the

ground, and arch over, and very nearly touch the ground; the

space enclosed by the branches is 30 feet in diameter. Near to

this tree is another of a xary different growth, measuring 9 ft.

7 in. in girth.
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I do not wish to describe the trees out of this county, and

shall leave the county of Durham to some more able hands than

mine, to tell of the wonders of the King Oak at Gibside, of the

Magnolia* and other rare trees at Bradley ; but I shall, neverthe-

less, briefly allude to one which I have seen, and it is the famous

thorn at the Rectory of Houghton-le-Spring, which is said to

have been planted by Bernard Gilpin. This venerable tree is

now bound together by iron cramps ; at the ground it measures

1 1 ft. 3 in. ; at less than two feet from the ground it divides into

three separate limbs, the largest of which measures 6 ft. 5 in. in

circumference at the thickest part, the next, 5 ft. 1 in., and the

third is considerably smaller.

Larch, Larix JEuropce.—There are two forms of this tree,

or it may be there are two kinds ; one grows high and straight,

and puts out no large limbs, the other exactly resembles a cedar.

Of the former sort a fine specimen grows in Hartburn Dene,

very near the silver firs ; the bowl is about 35 feet high, with-

out a branch; at the ground it measures 13 feet in girth,

and 8 ft. 9 in. one yard above. Another splendid tree of this

kind is in Whittle Dene, near Ovingham, and is about one

quarter of a mile above Whittle Mill. I have not measured it,

but it is said to be 10 feet in girth one yard above the ground.

The most remarkable specimen of the other kind is growing in

front of my house at Stamfordham. I regret to say it has begun

to go back, and has borne no cones for the last few years,

although it has done so since I went to reside there in 1847; and

I lament much that I did not gather them, and sow some of the

seed, to see whether similarly growing trees could be produced

from it. If this be not a distinct species, its leader must have

been destroyed by snow or some other cause, when it had grown

9 feet high, causing it to throw out such large lateral branches;

for, at 9 feet from the ground, there are four branches—that on

the south side being 4 feet in girth, that on the east 5 feet, on

* This tree measures 3 ft. 1 in. at the base, and 2ft. 9 in. oneyanl high. An ash at the same

place, which is so near Northumberland that we can almost claim it, measures 19 ft. 8 in.

at the base, and 15 ft. 6 in. one yard higli.
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the nortli-east 3 ft. 6 in.; and on the north-west 5 ft. 8 in.

The tree then has another stage 7 feet high, and another set

of branches similar in character, hut not so large, and more

numerous. About 10 feet higher there is another set of branches,

which reaches to the top of the tree. For many years this tree

was called a cedar, and in summer when in leaf it bears a very

strong resemblance to one. Its circumference on the ground

is 14 feet, and one yard high it is 9 ft. 10 in.

It is worthy of remark that very often there is some fine tree

to be found near a clergyman's house on glebe land—such as the

larch at Stamfordham, the thorn at Houghton-le-SjDring, the

willow at Morpeth Eectory gate (which I have not yet had an

opportunity of measuring), the silver firs at Hartburn, and

others which at present escape my memory. What makes me

think that my tree at home is a distinct species is, that on

the side of a pond at Wallington, near the house, are four fine

larch trees, two of which grow like my tree. The largest growwS

very near the water, on a piece of rich alluvial soil. On the

south side the tree has not had fair play, having been switched

by a beech, which has entirely destroyed the branches on that

side, but those on the north and east sides are very large,

branching about 10 feet up the bowl, and feathering quite to

the water edge ; at the ground this tree is 14 ft. 6 in., and

11 ft. 1 in. one yard above. Near this tree is another larch,

with a clean bowl of 40 feet; it is in girth 12 feet at the base,

and 10 feet one yard high. These trees were planted about

1730 or 1735, and it is not unlikely that the owner of Walling-

ton in those days may have made a present of the then rare

tree—larch, to the then vicar of Stannerton. The Dunkeld

larches were imported about 1727.

Oak, Qaercus,—It only remains for me to describe the oaks

of Northumberland. Whether the climate has altered so much

as to affect the growth of these trees it is impossible now to tell,

yet the trees occasionally met with underground are of a very

gigantic nature, compared with what we now have. I can re-

member one tree of this description being found at Linden, above
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30 years ago ; it was lying in a peat bog, a few feet below the

surface. A large portion of the tree was got out ; it contained 5G4

feet of wood, but a great deal is still buried in the bog. Below

the peat was a quicksand clay of great depth. This bog oak

had certainly been one of the glories of this county in former

times. But there are other oak trees which have disappeared

within the memory of man, which may be worthy of notice. In

Raines' Memoirs of Hodgson, the following passage occurs in

a letter, dated Haltwhistle, 23rd Sep., 1810:—"From this

charming spot (Featherstonhaugh Castle) I went by the river's

edge to Lambley, where once there was a nunnery, now swept

away. But my ride was amply repaid by a sight of a fine, dark,

broad oak—and such an oak for size, lightness of foliage, and

picturesque situation as there is not another in the world. It

has ten trunks, each more than I can fathom, and at least

80 feet high, all springing from one main stock." This tree is

now gone, and used to be called the "bell tree." I shall now

describe a few of the existing trees of this county. Opposite

to Bywell Hall, on the south side of the Tyne, and in the north

hedge of the turnpike road, is a very good specimen. The bowl

is about 15 feet high before it branches, in girth it measures 17

feet on the ground, and 12 ft. 10 in. one yard high. Behind

the old garden wall at Netherwitton is a very remarkable stump

of an oak, braced together with iron cramps ; it is now merely a

shell. It is about 20 feet high, and at a yard from the ground

measures 22 ft. 6 in.

It now only remains for me to describe the King and

Queen Oaks of Netherwitton. The King is indeed a most im-

posing and stately monarch; his bowl is certainly 40 feet high.

On the east and north sides there are no branches below those

which form the head of the tree; the south and west sides have

only two branches before the head shoots out. The tree stands

in a wood, on the north side of the garden, on a road side which

goes between the Longhorsley and Nunnykirk road. Its position

is rather unfortunate, as it is growing on the edge of a hill side,

so that a considerable portion of the bowl rests against the bank
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on the north side, which takes off much from its dimension

at the base, and spoils the view of the fine, straight bowl.

It is growing on a light, gravelly soil, or freestone. Dimen-

sions at the ground, 14 ft. 9 in., and 1 yard above, 13 ft.

6 in. His partner, the Queen, is (as she ought to be) of

smaller dimensions, and stands about 20 yards east of the

King. This is also a fine specimen, has a better head than her

royal neighbour, but is inferior in length of bowl. At the

base she measures 14 ft. 5 in., and one yard above, 11 ft. 5 in.

Some years ago a very near relative of mine was staying with

a nobleman in the South of England, and in a conversation he

had with the gardener, he said, " What splendid trees you have

in the park here." His reply was, " Yes, Sir, they are very

fine, but nothing compared to those in the North of England."

My relation, rather startled with the gardener's answer, said,

" Where are there any fine trees in the North?" "Ah, Sir,"

replied the gardener, " if you could only see the King and Queen

Oaks at Netherwitton in Northumberland, you would never

mention these trees again." I need not say that the gardener

belonged to that place, or near it, and my relative was as well

acquainted, or perhaps better, than he was himself with these

fine trees. There is nothing like standing up well for one's own

;

and it reminds me of the general object of the old Newcastle

song, and particularly of that verse

—

"But if on Saint Nic'las ve once cast yor e'e,

Ye'U crack on't as lang as ye're levin'."

It is in this spirit that I have endeavoured to write, but yet

with perfect truth and accuracy, for I have measured every

tree I have described, except one, and that was done for me

by my friend Mr. Creighton, of Morpeth; and I trust that

on some future day I may be able again to give you an

account of many other worthies yet unknown to me, but whose

acquaintance, I do not doubt, it will give me much pleasure to

make. In conclusion, I may remark that the age of trees is

often curiously connected with historical events, as, for example,

in the following instance :—I was told by an old man, near Matfen,
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in the parisli of Stamfordham, that when his father was engaged

in planting the trees on the west side of Matfen Hall, the seat of

Sir Edward Blackett, Bart., that he, and the rest of the labourers

present, distinctly heard the troops fire on the mob in Hexham,

which fixes the age of the trees in a very remarkable manner

;

that event took place on the 9th day of March, 1761.

ly.

—

Notice of the Occurrence^ on this Coast, of a Holothurian

(Cucumaria elongata) new to Britain. By Joshua Alder.

(PI. II. Fig. 3.)

[Read June 9th, 1857.]

In consequence of a wish lately expressed, that notices of new

and rare animals and plants in this district should be read at our

Field Meetings as they occur, I have now to announce the oc-

currence of a small marine animal of the family Holothuridce^

not before known to be British. It is the Cucumaria elongata of

Von Duben and Koren, described in their interesting work on

the Scandinavian Echinodermata, from specimens met with on

the coast of Norway or Sweden, but apparently not common

there, and, as far as I know, not hitherto found any where else.

Two specimens of this rare animal were lately brought to me by

Mr. Wright, along with some zoophytes, from the five-men boats

that come to Newcastle Quay with fish. The exact locality

where they were got was not ascertained ; but as the men

usually fish in deep water off the coast of Northumberland or

Durham, there can be little doubt that the animals were ob-

tained within the limits of our district. They were dead, but

not in bad condition.

As the species has not yet found a place in the British fauna,

it may be necessary to give a short description of it.

Cucumaria elongata is about two inches long, slender, and ta-

pering towards both extremities, especially the posterior one.

The skin is of a mottled grayish colour, coriaceous, hard, opaque,
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and rough with minute scales. The feet or suckers are, as usual,

arranged in five double rows, becoming single occasionally to-

wards each end of the body. They are rigid and non-retractile.

The tentacles are rather small and plumose.

This species is more worm-like than most of its congeners.

The scales that cover the body, Avhen highly magnified, are seen

to be beautifully perforated. (PI. II., Fig. 4.)

V.

—

Notes on Plants New to the Flora of Nortlmmherland^ ivith

Observations on some Critical Sjyecies. By Daniel Oliver,

jun., F.L.S.

[Read December 17th, 1857.]

In company with my friend, W. H. Brown, of North Shields,

I enjoyed, in the past summer, a very pleasant ramble through

the wilder parts of Northumberland. All who have been in-

terested in our local flora have felt that the hilly tract bounding

our county to the west northwards to Cheviot proper had been

very imperfectly explored, if indeed ever visited by the botanist.

Our attention was to a considerable extent devoted to the

Phoenogamous vegetation, and the Alg^e of the route which we

traversed. On the present occasion I shall confine myself to

notices of some of the more interesting flowering plants which

we met with. The genus Hieraciwn was especially kept in view

in the upper glens and valleys of our rivers, and, with the as-

sistance of my kind friend, the author of the " Monograph of the

British Hieracia," I think I am able to record some species as

members of our flora, which had not been previously satisfactorily

ascertained to be included therein. Another visit to the remote

corners of our county is yet required, in order to ascertain the

altitudinal range of the commoner species of plants—an object

better attained on a second visit than a first, when the general

aspect and topography of the country and the peculiarities of its
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flora are yet new to the observer. I hope that at some future

time observations on this head may be recorded in our

" Transactions."

I shall just mention the outline of our route. 1st day. Starting

on foot from Hexham, we passed by Chollerford and Simonburn,

to Teckett waterfall, thence over the fells to Bellingham, visit-

ing in the evening Hareshaw Linn. 2nd. To Tarset and Smales-

mouth, returning by Chirdonburn and Hesleyside to Bellingham.

3rd. To Woodburn, and by the Reed to Otterburn, thence to

Horsley and Rochester. 4th. To Chattlehope Spout and Carter

Fell, spending the night at the Whitelees. 5th. By Catcleugh

to the head of the Coquet ; Blindburn and Windyhaugh. 6th.

Coquetdale to Alwinton. 7th. Alwinton. 8th. BytheAlwine,

crossing the high ridge of hills to the Breamish, Bleakhope,

Linhope Spout, and over the summit of Hedgehope to Langlee-

ford and Wooler. 9th. A visit to Cheviot, ascending by the

" Brizzle" ravine on the northern face of the mountain. 10th.

Whitsunbank Loughs, near Wooler, &c., and coach to Alnwick.

11th. Rail to Belford, Kyloe Crags. 12th. Warren Bay, rail

to Christon Bank, Dunstanborough, and home. Altogether, a

twelve-days' excursion of much interest.

Thalictrum flexuosum, R. Fries. The large and leafy Thalic-

trum growing on Kyloe Crags is referable to this species.

The smaller jjlant found there requires further examina-

tion in the fresh state. The character derived from the

direction of the stipules, italicised by C. C. Babington in

his " Manual," must be carefully received. Thalictrum

minus, growing on our sandy coast, has stipules with

spreading or reflexed auricles; in the above work the

stipules are said to be infiexed.

Ulex nanus, jS, Gallii, Planchon. The whin of Wooler Com-

mon, towards Cheviot, the earliest flowers of which were

scarcely expanded at the time of our visit, I should refer

to this variety, not to the typical Ulex nanus of Forster.

Antheinis anglica, Sprengel. Babington's Manual, Ed. 4.

I gathered on the gravelly beach of Warren Bay, near Budle
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House, a solitary specimen of an Anthemis, corresponding to the

description of this plant. Anthemis arvensis, L., a species to which

it is undoubtedly very nearly allied, was not observed in the

vicinity, though it is quite probable that the neighbouring fields

may produce it. Dr. Johnston, in his " Flora of the Eastern

Borders," which embraces the coast-line north from Bamborough,

speaks of it as growing on " waste ground and new pastures,

abundantly when it occurs, but its distribution is irregular, and

its continuance in any one locality rather uncertain." The pros-

trate habit of this Warren Bay specimen, the nibidate scales of

its someiy/iaif^ai( receptacles, and, I think too, the fleshy character

of its leaves, mainly serve to distinguish it from the ordinary

form of A. arvensis. The figure of the Anthemis maritima of

Smith in English Botany, pi. 2,370, agrees to some extent with

my plant, although Hewett C. Watson deems the plate to re-

present rather an individual monstrosity than a species. Sir J.

E. Smith states that the figure was assisted by a specimen from

a garden. Considerable interest attaches to this maritime

Anthemis. The first example of it w^ould seem to have been

found near Sunderland, by E. Robson, many years ago. Winch,

in his Flora of our counties, states that it was " probably

gathered in the ballast hills, but there was no specimen of

this rare plant in W. Weighell's Herb." Since its first dis-

covery it has been gathered, so far as I can learn, on but one or

tw^o occasions ; the name of J. Backhouse is introduced both by

Babington, and Hooker, and Arnott, as a second authority for

the station at Sunderland; by the author of the " Manual," with

a note of certainty appended—signifying, I presume, that he has

had an opportunity of inspecting and authenticating a specimen

collected by J. Backhouse. My friend, James Backhouse, jun.,

informs me that he never gathered it near Sunderland, but far-

ther to the south, near Hartlepool. My Northumberland plant

I sent to him, with a view to ascertain how far it corresponded

with his Durham specimen. He says, " It seems identical with

mine found near Hartlepool." Unfortunately, the flowers of my
example were not sufficiently advanced in the maturation of their
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fruits to enable me firmly to believe in its specific distinctness

from A. arvensis, although but little doubt could be felt that it

was the Anthemis cmglica of Sprengel, more especially after con-

firmation by the only living botanist who had gathered the

plant. I revisited the station after the lapse of some weeks, with

a view to obtain additional specimens—data for the settlement

of the doubt as to the validity of the specific rank of Anthemis

anglica, Sprengel. A close search of the shore in the neighbour-

hood of Budle House yielded but two examples. The one erect,

slightly branching, having conical receptacles covered with the

ripening fruits—evidently forming a connecting link between the

example gathered on my first visit (A. cmglica), and the common

Aiithemis arvensis. The other specimen is a mere scrap, and, I

think, of abnormal growth; it would appear to be referable,

however, to A. anglica. An examination of the three specimens

lead me to the opinion that Anthemis anglica, Sprengel, is but a

maritime yor7?z, I cannot say a variety, of Anthemis arvensis, L.

The claim of this plant to specific distinction deserves our at-

tention ; I may be permitted, therefore, to add the grounds on

which I base such a conclusion. The species would appear to

have been founded upon a single specimen—the plant gathered

at Sunderland by E. Robson. Sir J. E. Smith recognised, as he

thought, in the Durham Anthemis the A. maritima of Linn^us,

and probably with a garden specimen of this species it was that

he " assisted" Sowerby, the artist of English Botany ; but De

Candolle (" Prodromus," vol. vi.) maintains that our plant is

quite distinct from the Linnoean A. maritima, a plant which 1

have never seen, and which grows by the Mediterranean.*

Sprengel, however, in his " Systema Yegetabilium" (tom. iii.

p. 594), quotes the plate of English Botany as representing his

* Under Anthemis maritima, Linn., after noticing tlie stations of tliis plant on tlie

Mediterranean sliorcs, De Candolle adds—" Nee secus Oceanum, nam A. maritima, Smith

Fl. Brit, est omninb diversa." Under A. anglica, Sprcng. Syst., he says—" In Anglic

littoribus maritimis prope Sunderland. Anth. maritima, Smith FI. Brit. 2, p. 904, ExcL

Svn. Sow. Engl. Bot. t. 2,370 Exel. Syn. Certo ab Anth. maritima divertissima ut rerte

nionet Sprengel, sed fort^ mera Anth. altissimce varietas ? Saltern ic. engl. Bot. ex planta

hortensi (submonstrosa ex fig. fior.) petita optimh Al. altissimam exhibet, sed plantam

spontaneam non novi !"
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A. anglica. I presume that his acquaintance with his new species

must have been solely through this figure, and the writings of

Smith. Hooker and Arnott quote the A. maritima of Linnasus

and Smith as doubtfully synonymous with the A. anglica of

Sprengel. There is no record of the discovery of the veritable

Anthemis anglica upon the continent of Europe. On our own

shores but three or four examples have been collected, at distinct

localities and at considerable intervals. This fact favours the

conjecture that these specimens have been accidental or casual

departures from a familiar specific type, brought about most pro-

bably by maritime influence.

I find in my first-gathered specimen, which, as I have stated,

seems identical with the Durham plant of James Backhouse,

jun., that the primary stem axis has been, at some early time of

the year, broken or injured—hence would result, in part, the

several procumbent secondary branches springing from near the

ro3t. To the value of the form of the receptacle in this case we

cannot attribute much importance ; the example first gathered

does not permit us to observe any gradation in its form, because

of the early stage of its flowers, but the erect Anthemis from the

same place at a later period, exhibits distinctly hemispherical or

somewhat conical receptacles. Perhaps the most important dis-

tinctive character left to the plant rests in the form of the scales

of the receptacle, though even to this I attach little importance,

from the limited comparative examination to which they have been

subjected. If the form of the scales should prove permanent

under culture in both Anthemis arvensis and this maritime plant,

perhaps the latter might be regarded as entitled to the rank of

a variety, but failing more material, positive character, and in

the face of negative evidence, which need not be overlooked, I

should say that Anthemis anglica is a species in books rather than

in nature.

Hieracium pallidum^ Backh. Cheviot, towards the Colledge.

This plant is probably identical with the variety, (i. oi H.

Murorum, from Ormsdale, Cheviot, figured in Dr. John-

ston's " Flora of the Eastern Borders,"
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H, pallidum. A form approaching, in the opinion ofmy friend,

Jas. Backhouse, jnn., the variety crinigerum of Fries.

By the Coquet, below Windyhaugh. The leaves of this

plant are broader, and less acute, than in an example of

this variety of Fries' Symholce sent me by Professor Blytt

from Norway. Kyloe Crags.

//. argenteiwi, Fries. The " Brizzle," Cheviot. Very charac-

teristic examples of this species were gathered in this

ravine. They correspond very well with specimens

gathered on Melbreak, Cumberland, in 1854. A form of

this plant was collected also near the Coquet, above

Alwinton.

//. vulgaiiwi, Fries. An attenuate, single-flowered form

was gathered on Cheviot.

//. prenanthoides^ Vill. By Cheviot, towards Wooler. Near

Bleakhope, on the Breamish. The former station may be

the same with that discovered by G. R. Tate (" Flora of

the Eastern Borders.") Although the specimens from

these stations would appear to be typical, they differ a

little in the firmer consistence of their leaves, and stronger

habit, from the wood form of the species growing on the

Allen. This form we collected at Teckett waterfall, on

our way to Bellingham.

H. Gothicum, Fries. To this species J. Backhouse, jun., refers

two or three specimens gathered by the Tyne,near Smales-^

mouth. I quite agree in this decision.

H. . A strong plant, with large corymbose inflores-

cence, growing near Smalesmouth. J. Backhouse, jun.,

believes to be a " state or variety of H. corymhosum of

Fries," adding that Fries " refers it (erroneously ?) to his

H. rigidumy It would appear to be specifically distinct

from a specimen given me by Blytt, labelled Hieracium

rigidum^ Fries, from Christiania.

Hdbenaria chlorantha, Bab. Near Alwinton.

Zostera marina, 8. angustifolia. A plant from the coast, near
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Warren, I should refer to this variety, as suggested by

Dr. Johnston in his " Eastern Borders."

Carex distans, L. Near Warren Mills. Apparently new to

the district emhraced in Dr. Johnston's " Flora."

Poa nemoralisj L. forma. Coquetdale, above Alwinton.

Among other species observed of minor interest, I may men-

tion Silene noctiflora and Papaver argemone, by the new works at

Chollerford, probably introduced. Viola lutea var. amcena, Carter

Fell. Vicia lathyroides, by the Alwine, two very small speci-

mens. SclerocMoa rigida, near Wooler Water. Carex muiicata,

near Hexham, and Kyloe Crags. I gathered the same near

Ovingham at an earlier period of the year.

yi.

—

Memorandum of the Occurrence of the Sheleton of the Bottle-

nose TF/^tifZe(Hyperoodon Butzkoff, Lacepede), and of the Skull

of the Grampus (Delphinus Orca, Cuvier) in the Bed of the

Tyne. By Dennis Embleton, M.D.

In the month of May last Mr. Clephan, of the Gateshead Ob-

server^ informed me that certain Marine Store Dealers of Gates-

head had got " a great haul of old bones" out of the river-

Having visited the shops indicated, I found in one what its owner

designated as " the back part of a whale, and some links of his

back." Inspection at once made it clear that the dealer had mis-

taken the end of the animal, and that the mass of bone, which he

had at considerable profit exhibited to the curious at a penny a

head, was not a pelvis, but in reality a cranium, and that of a

Bottle-nose Whale. It closely resembled, in general configuration,

(excepting that the lower and part of the upper maxillary bones

were wanting), the skull of the Uyperoodon ButzTcoff, which is

kept in the subterranean part of the Museum of the Natural

History Society of Newcastle. Together with the skull were

some caudal vertebrse entire, and some fragments of ribs.
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In another shop I discovered six out of the seven cervical

vertebrae, broad, thin, and anchylosed into one mass, as is usual

in the Cetacea, and a scapula, with perfect and imperfect verte-

brae of the back and tail. None of the parts of the jaws containing

teeth were seen. The bones appeared to be those of an adult Hype-

roodon; they were not measured, but the osseous system had

not been quite perfected, since some of the bones showed the

non-consolidation of their epiphyses to the central part. The skull

in the Museum above alluded to measures 6 ft. 4 in. in length,

2 ft. 11 in. in height, and 3 ft. 1 in. across the occiput, and ap-

pears to have belonged to an adult ; the specimen under notice,

though a good deal mutilated, could not have been much inferior

in size. The bones had been, only a day or two before the visit,

fished out from the mud of the river bed opposite to the upper

part of the site of the great explosion of 1854, having been dis-

covered at a very low ebb tide, the lofty cranium appearing above

the surface of the water.

From so many of the bones having been found together it

may be inferred that the whole skeleton was there; and from

the perfectly macerated state of the bones, no trace of soft parts

being left upon them, they had doubtless rested where they

were found many years. How the skeleton came to the above

spot gives room for conjecture. At first it was surmised that it

might have been brought by some whale ship from the Arctic

Seas, and being unsaleable at the time of arrival, and inconve-

nient as a cabinet specimen, had been pitched overboard. On

making inquiry, however, of Mr. Palmer, our great authority

here in matters connected with the whale fishery, he informs me

that the whale ships of the Tyne never came near the place, and

his opinion is, that it must have belonged to " a fish" that had

strayed up the river by some chance and died there—an opinion

corroborated by the mention I find made by John Hunter (see

" Bell's British Quadrupeds," page 493) of a Bottle-nose caught

above London Bridge, having wandered up the Thames. It

may be concluded, then, that this huge Cetacean did die on the

spot, or having died elsewhere, it had been washed by the tide
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into the place where its bones were found, and that its death

was hastened, if not by wounds (for there were strong traces of

vigorous choj)pings of old date on the right upper maxilla), at

least by the filthy impurities of the river. The "haul of old

bones" were being rapidly dispersed or broken up, so that there

was no hope of collecting them for articulation ; they would soon

be converted into "superphosphate," and the solid frame-work

of the whale, which for years had battled with the strong Arctic

Seas, would in the course of a few months assist in the fertiliza-

tion of our fields, and thus, it is to be hoped, relieve some future

Geologist from the possibility of the mistake that the Hype-

roodon was once a denizen of the Tyne, and afforded magnificent

fishing to the Newcastle apprentices.

It may be noted that the Bottle-noses have a general resem-

blance of form to the Dolphins, but are from 20 to 25 ft. or

more in length, and 15 ft. in circumference. Body, brown above,

whitish below ; some are spotted. They have two conical teeth

at the extremity of the lower jaw, but the entire circumference

of the upper jaw and the surface of the palate are furnished

with small, sharp, unequal teeth of very considerable hardness,

(" Cuvier's Animal Kingdom," by Griffiths). From this very

singular peculiarity of dentition, the family, of which there is

only one species, has received the name of Hyperoodon

—

vTn^aay,

palate, and o^ovg, tooth. Of their food, books tell us nothing;

Mr. Palmer says they feed on a kind of small shrimp. They are

said to occur in the Channel, the North Sea, the North Atlantic,

and the Arctic Seas.

About five years ago the right half of the skull of another

Cetacean was extracted from the bed of the river, close to the

chemical works of Messrs Gray & Crow at Friars Goose. It was

presented to the College of Practical Science by Mr. A. G. Gray,

and on the transference of the Museum of that College to the

building of the Newcastle College of Medicine in the Autumn

of 1857, it accompanied the other specimens.

It corresponds closely in profile and in the relative an-ange-

mcnts of the Cranial bones, with the plate of the skull oi Delphi-
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nus orca^ L'Epaulard, of the French, given at fig. 4, pi. 223,

in Cuvier's " Ossemens Fossiles," vol. ii.. Planches. It mea-

sures an inch more in length than the figured cranium, being 3 ft.

long, and 10 inches in length. The superior maxillary bone is

pierced by 11 alveoli, and it appears as if another socket had

existed in the intermaxillary bone, so that there should have been

eleven or even twelve teeth on each side of the upper jaw in this

specimen, whereas in Cuvier's figure only ten teeth are represen-

ted as existing. There can be little doubt that this half skull

had been in some previous year brought by a whale ship, and

thrown overboard, since it was found opposite to the ordinary

berths that were used by the whalers.

I may perhaps be excused for mentioning, in connection with

the above noticed Cetacea, the existence, in the Museum of the

Newcastle College of Medicine, of the skull of the true whale,

BalcBiia mysticetus. It was brought from Davis' Straits about

eight years ago, by Captain Warham, and was purchased

of him. It is tolerably perfect, and measures six feet from

the hindermost part of the occipital foramen to the anterior

end of the jaws, and three feet two inches across the occiput be-

tween the most projecting points. The upper maxillary, inter-

maxillary, and lower jaw bones, are a good deal warped from

their original direction by the maceration and drying, to which

they have been subjected, having acted on very immature osseous

tissue. The whalebone, or Baleen, was in situ when the skull

was received ; it has been preserved and refitted as well as prac-

ticable, to the dried and warped upper jaw ; the longest plates

measure about 14 inches in length.

The skull shows distinctly the peculiarly Cetacean characters and

disposition of the bones, and in these agrees closely with the fig.

9, pi. 227, in Cuvier's " Ossemens Fossiles," vol. ii.. Planches,

which was taken from the skull of an adult Greenland whale in

the British Museum. That skull measured 20^ feet in length,

and represents, according to Scoresby's Table ("Account of the

Arctic Kegions," &c., vol. i., p. 464), a whale of about 52 feet.

Our specimen, according to the same authority, would appear to
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have belonged to a very young whale of nearly 20 feet in length,

and which could only have yielded about a ton, or 252 gallons of

oil. In fact, it was a mere infant at the breast, its mouth presen-

ting as was evident before maceration, a^ tubular opening in

front, a mould, in short, of the teat on which this sucking whale

had been habitually hanging. Scoresby states that the true whale

at birth is from 10 to 14 feet, and in its adult state from 50

to 65 feet, and very rarely, if ever, 70 feet in length.

VII.

—

Entomological Notes, and a Record of Insects added to our

Local Fauna during 1857. By Thomas John Bold.

[Read October 29th, 1858.]

The year 1857 will long live in the memory of Entomologists.

Since 1826 we have not had a season so favourable for collect-

ing. From the 1 st of March up to the end of August we had

an almost continued succession of splendid weather. An inter-

val of wet occurred in September, after which it became fine and

dry, and continued so without interruption up to the close of

the year.

Of course this glorious season produced insects in abundance, and

although this plenty was more apparent in the southern counties

than with us, still a fair proportion fell to our share, and I am

enabled to record some captures of considerable local interest.

Thus, of Coleopterous Insects, or Beetles, we have as novelties :

—

1. Bemhidium scutellare, Dej. I caught on the sands near

South Shields, in July, a minute pale insect, which

appears to me referrible to this common southern species.

Could it have been brought there in ballast ?

2. Bemhidium Schiqjpeli, Dej. Taken sparingly by the side

of Wooler Water, in August, 1857, by Mr. James

Hardy. Mr. G. Wailes also found a single specimen near

Gilsland.

3. Agabus arcticus, Tayk. Taken in some plenty, by Mr. G,

Wailes, near Whittingham, in June and September. It
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frequents the mossy holes and pools on the moors.

Hitherto it has only been captured sparingly in Scotland

—the Orkneys, and in Mull.

4. Agabus congener, Payk. Four specimens taken in a pool

on the summit of Cheviot, August, 1857, by Mr. James

Hardy. This and the preceding I regard as exceedingly

interesting additions to our catalogue of Hydradephaga.

5. Agathidium pallidum, Cryll. ? On fungi growing on a de-

cayed willow tree at Long Benton, in July.

6. Tiiphyllus suturalis, Fabr. Several specimens from fungi

on decayed trees; Long Benton, July, 1857.

7. Oniliophagus nuchicornis, Linn. One single specimen taken

on the links at South Shields, in July. Although a

commoner, this is a most interesting addition, and one

that has long been searched for, but hitherto in vain.

8. Aplotarsus Quercus, Payk. I have specimens of this insect

in my collection taken near Haydon Bridge, in June.

9. Limonius minutus, Gyll. Taken at Long Benton in May by

sweeping the bushes in a hedgerow.

10. Tenehrio obscurus, Fab. Common in bake-houses, Newcastle,

all the year.

11. Anasjns ruJilahris,Gj\\. Not unfrequent. Shotley Bridge,

Morpeth, Bothall, Gosforth, &c., &c.

12. Anaspis thoracica, Linn. Apparently very rare. I have

specimens from Shotley Bridge. This species closely re-

sembles rujicollis, from which it may, however, readily be

separated by its red head, independent of other differences.

13. Anaspis Jiava, Linn. Very rare. Mitford, July.

Amongst a large number of Hijdradephaga submitted to my

investigation by Mr. Wailes, were examples of Hydroporus

Gyllenhali, H. melanocephalus (elongatidus Walt.), H. tristis and

H. obscurus, all taken by himself near Whittingham. They are

all species of considerable rarity, and have but seldom been met

with within our limits.

An addition to our limited number of Ear-wigs, is Anisolabia

maritima, Bon. (a species also new to the British fauna), which
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has occurred in plenty near South Shields, where it is found

beneath stones, &c., on the sand. Without doubt it had been

brought there in the ballast of some foreign-going vessel.

Mr. Wailes is of opinion that it had remained there unnoticed

for several years ; but I am inclined to think that it had been

introduced about the beginning of September, 1856. A little

after the middle of that month I found a minute young one,

and whilst searching for others, observed some coleopterous

insects which had without doubt been recently imported. Thus,

amongst the rubbish of the enormous ballast heaps, were found

Omosita discoidea, Nitidula Jlexuosa, Dermestes Frischi? Necrohia

quadra, and N. riifipes, all frequenters of old skins or bones. A
pale blue slag had its cavities filled by hundreds of Alpliitohms

picipes, a species that could neither have been bred, nor could

exist there, as it feeds on farinaceous substances. Mr. Thorn-

hill and myself sought the locality very closely, and I think,

that had so large and conspicuous an insect (as this is when full

grown) been there then in abundance, we should not have over-

looked it. Be this as it may, I noticed them in great numbers,

of all sizes, on the 11th of July, 1857. Mr. Wailes found it in

even greater numbers on the 22nd of September.* In Novem-

ber I again saw it in plenty, and this year (1858) a single in-

dividual was found so early as the 19th of April. Should this

insect become naturalised and have similar tastes to those of the

common Earwig (^Forjicula auricularia), we may easily fancy

what havoc it will make amongst the beauties of our gardens,

and how its advent will be hailed by our friends the florists
!f

In common with other places we had an autumnal visitation

of Locusts (Locusta migratoria Linn), and examples were taken at

Longhoughton, Buston, Rothbury, Cullercoats, Sunderland, and

Castle Eden. Sirex gigas was captured in a shop in Clayton

Street, and brought to me alive. Pemphredon higuhris occurred

* For detailed descriptions of the insect, in its various stages, see Jlr. Wailes' able paper,

" Zoologist," 6,895.

t Our floral friends need not tremble; thanks to the zeal of science, and other causes,

this fine fellow is now (Sept. 16, 1858) all but extinct—one only could I see when last

down. Was it the last of Its tribe ?
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at Little Benton. Crahro leucostoma occurred in great abundance

at Long Benton, and Crahro elongatulus was taken at Little

Benton. I regret mucli that my notices of Lejoidoptera are so

very scant. I cannot but think that many of the larger and

more conspicuous species must occur within our limits, of which

no record w^hatever is made. Now that we have a catalogue of

butterflies and hawk-moths, it will easily be seen which of the

species are rare, and I shall be greatly obliged by notices of their

occurrence. It may appear to many persons that the capture of

a butterfly or moth is too trifling a matter for record; let such

parties, howeA''er, but think that every well authenticated occur-

rence of an insect, if rare, not only possesses present interest, but

may become of great value hereafter in elucidating the geogra-

phical distribution of insects, and they will, I hope, be of a very

different opinion. I have only notes of two species. Vanessa

C-Album was taken in great plenty in Castle Eden Dene, one per-

son having taken about fifty specimens this year (1857), and as

many as one hundred andfifty the year previous (1856). Of course

this was the work of a mere collector, whose name is best sunk

in the oblivion it merits. No Naturalist would be guilty of such

wholesale slaughter, which cannot be too severely reprobated. The

destruction of well-known and beautiful creatures, for no scientific

purpose, cannot be too much condemned; and I do hope that every

member of our Club will exert himself to stay the murderous

work which threatens, at no distant day, to exterminate every

rarity, be it bird, insect, or plant.

Mr. Sang records Acrolepia betulatella, as having been taken

in Castle Eden Dene.

VIII.

—

Ornithological Notes. By John Hancock.

[Read December lOtli, 1858.]

On the 10th May, 1857, I accompanied my friend, Mr. Charles

Adamson, to Gosforth Lake, and we had there the pleasure of

observing a pair of Ruffs, Tringa pugnax, male and female,

VOL. IV. PT. I. H
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walking on the marshy ground left on draining the lake, which

had been done temporarily some time before. We likewise saw

four pairs of Shovellers, Anas dypeata^ and a Wood Sand|)iper,

Totanus glareola. The latter bird was in the air when first

noticed. It flies in circles, and at every change in the direction

of its flight it produces a peculiar, musical, sharp, and trilling

sound, which endures for several seconds. At the same time the

wings are observed striking the air with a short, rapid, tremulous

motion, which there can be little doubt is the cause of this

remarkable sound. The sound produced in a similar manner by

the Snipe and other waders has not the same sweet, almost

warbling tone of this bird.

On the 6tli of April of the same year, we observed three

ducks feeding by the margin of the lake, and by a careful

examination through a small telescope, we ascertained that they

were Garganies, Anas querquedula, two males and one female. On

the same day we noticed six other species of ducks—namely, the

common Wild Duck, An. boschas ; Shoveller, An. clypeata

;

Tufted T)\XQk^ An. faligula ; Wigeon, An. j^^nelojye ; Teal, An.

crecca ; and Pochard, An. ferina.

In March, 1858, I was taken by Oswald Simm, an intelligent

observer, to the farm of Mr. Lowes, of Cramlington, to see a

duck in the perfect garb of the drake. It was swimming in a

small pond with some other ducks, and so completely did its

plumage resemble that of the male, that I should never have

thought of questioning its sex. On leaving the water, however,

it commenced to quack, a cry peculiar to the female, and thus

rendered any announcement of the fact unnecessary : it had itself

fully proclaimed its own sex. It had the curled feathers in the

tail, and in every respect resembled the drake, except in having

a small patch of brown on the cheek immediately below the eye.

Mr. Lowes gave me the following account of this remarkable

duck:— She is 15 or 16 years old, and for 12 years of her life

she was in the plumage of her sex. Up to that time she laid

regularly, and hatched several broods. In fact, the ducks I had

seen in her company were her own offspring. After the change
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of the plumage commenced, her eggs were smaller than the usual

size, and she never afterwards exhibited any inclination to sit on

them. She has laid one small egg this year.

Black Kedstart, Sijlvia titliys.

A female of this bird was shot in March, 1857, on the rocks

near Cullercoats, by Mr. Hamlin, who likewise shot a male of

the same species in the same locality, about twelve months

before. Both specimens are in my possession.

Spoonbill, Platalea leucorodea.

A fine crested male specimen of this bird was shot by Mr. E.

Crawshaw's man, at Holy Island, in March, 1857.

This is, I believe, the first time that the Spoonbill has been

taken within our district. I may mention, however, that I have

in my possession a specimen of this bird which was shot in

Cumberland in the year 1833.

Red Crested Pochard, Anas ferina.

On the 17th of March of the same year, the same person

shot on Fenham Flats, near Holy Islard, a mature female of the

Red Crested Pochard. I had the opportunity of examining this

bird when fresh. This is the first time this rare duck has oc-

curred in this part of the country. It is now in the possession

of Mr. Crawshaw.

Common Crossbill, Loxia curvirostra.

I procured a nest with three eggs of this species, from a wood-

man of the name of Grundy. He took it on the 1st March,

1856, near Crawcrook, Durham, in a spruce fir. It was placed

near the top, and about eighteen inches from the stem. The

female bird was observed carrying building materials on the 24th

February, and was traced to the nest ; she was accompanied by

the male. Both birds were shot, and I had the satisfaction of

seeing them.

This is, I believe, the first time that a nest of the Crossbill

has been taken in this neighbourhood. Grundy, later in the
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same year, took another nest with eggs of this Lircl, not far from

the same locality. This nest is in the possession of Mr. T. Rob-

son, of Winlaton Mill.

Turtle Dove, Coliimha turtur.

Sir Hedworth Williamson's keeper shot, near Whithurn, on

the 17th May, 1856, a mature male Turtle Dove.

Rose Coloured Starling, Pastor roseus.

In the same locality, on the following July, he also killed a

female rose coloured Starling; and I was fortunate enough to

purchase in Newcastle a fine male specimen of this interesting

bird in full plumage, which was shot on the Black Fell, near

Gateshead, in September of the same year. In July of the pre-

vious year I bought another specimen of this rare species, which

was knocked down with a stone on a dunghill at Elswick.

Hoopoe, Upupa epops.

I saw a Hoopoe which was shot near Hexham on the 22nd

August, 185G. It was sent to Mr. Rape's, of Collingwood

Street, to be stuffed.

Pectoral Sandpiper, Tringa pectoraUs.

A specimen of this rare bird—the first that has been taken in

this neighbourhood—was killed on Whitley Sands in June,

1855, by Mr. Robert Duncan, jun. It is in the summer plumage,

and is now in the collection of Mr. Charles Adamson.

Shorelark, Alauda alptestris.

Mr. Edwin Brooks, late of Newcastle, shot two Shorelarks at

Holy Island, on the 9th July, 1857. I did not see the speci-

mens ; but I have two individuals in my own collection which

were killed near Rokcr, Durham, a few years ago, about Christ-

mas. This species has only occurred once before in this district.
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IX.

—

Miscellaneous Notices and Observations.

Note on Volvox Glohator.—This highly interesting Micro-

scopic Plant, so familiar to the observers of the metropolis,

our member Thomas Atthey, of Cramlingtcn, has discovered on

Prestwick Car. He kindly conducted me to the pool which had

furnished the Alga some two weeks before ; the volvoces were then

not very numerous, perhaps the multitude of lively Entomos-

tracans which the water contained might have availed themselves

of the whirling globes for the very ordinary purposes of a dinner.

I am not aware that the Volvox has been hitherto recorded as

occurrinof in our counties. From the recent debates as to its

supposed animal or vegetable alliances, and the minute investiga-

tions to which it has been subjected by Williamson, Busk, and

others, this organism has acquired a prominent interest, which,

indeed, its beauty, as a mere object under the microscope, was

sufficient to establish. I need hardly add that Prestwick Car,

notwithstanding its recent improvements, furnishes many a rich

slide for the microscopist.

—

D. Oliver, Jun., F.L.S., Xeiv, London.

' Notes on Northumberland and Durham Plaiits.—I have had,

during the past summer, an excellent opportunity afforded me of

examining the plants of our counties contained in the herbarium

of the late N. J. Winch, in the possession of the Linntean Society.

A few of these were particularly interesting, and I think worthy

of a brief memorandum. Ranunculus ijarvijlorus, L. The record

in Winch's " Flora" is confirmed by his herbarium. According

to Walton (" Cybele," vol. i., p. 90), this station, '^ between

Cockerton and Norton," remains the most northern locality for

the species in the island. It would be well to ascertain if it

has maintained itself there to the present time. My friend, J.

G. Baker, mentions two localities in Yorkshire for it in his valu-

able supplement to Baines' " Flora." Vicia lathyro'des. Does

this still grow about Cullercoats, as recorded by Winch ? The

plant from thence is in his herbarium. Crepis biennis, L. Winch

records several stations for this species, and Watson, in the

" Cybele," admits his authority. Northumberland, however,

appears from this work to be its northern limit, and it would be
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well to keep the plant in view when botanizing. I have noted

that a Crepis labelled in " Herb. Winch" as C. biennis , from corn

fields, near Team, D., is C. virens^ L. In Winch's herbarium is

a specimen oiBetula nana, L., labelled as from " Mossholes, near

Wooler, N., Mr. James Veitch." Although Watson admits this

locality without note of doubt, it seems especially desirable to

re-examine the neighbourhood of Wooler, that its authenticity

may be more securely established. My friend, W. H. Brown,

and myself, certainly did not note it in that quarter when there

last summer (1857). In Withering's Herbarium, also belonging

to the Linneean Society, I observed a specimen or two of an

Anthemis, labelled " Anthemis maritima (?) for Dr. W.'s opinion.

Sund. 98." These I consider undoubtedly have been sent to

Withering by E. Robson, noted in Winch's " Flora" as the

authority for the Sunderland station of this plant, then the only

locality from which it had been recorded. These specimens ap-

pear to belong to the same form of Anthemis arvensis, which, in

a recent notice read before the Club,* I have recorded and de-

scribed from near Bamborough. The specimens are not in fruit.

They confirm me in the view that the Anthemis maritima, Sm.

non Linn. (J., anglica, Spr.) ought to be reduced to a mere mari-

time form of the common species.

—

Ibid.

Note on Chlorosphoira,—I collected at Prestwick Car in

the 3rd month (March) of last year (1857), a minute uni-

cellular Algas, which I was unable to refer with certainty to any

described genus. Some of this Alga I have had in cultivation

from that time, and even now I believe that the plant is vege-

tating, in a tolerably healthy state, in my window at Kew. At

intervals I have examined it, without, however, exhausting one

half the history of its development and life. Perhaps the most

interesting phenomenon in connection with it which I have with

certainty observed, is its vegetative multiplication by a curious

binary and quarternary division of the parent cells. Since com-

ing up to London, Professor Henfrey has kindly joined me in

its examination, and I have handed to him specimens and notes

* Trans. T.N.F.C., vol. iv., p. 45.
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relative to it, with a view to his making up a notice of the

plant for one of our Natural History Journals. I need not,

therefore, at this time anticipate his paper by a detail of ob-

servations. The interest attaching to it, as possibly one of the

last contributions rendered by the classic Car to our science,

may excuse me this memorandum. I shall simply append a

provisional generic diagnosis framed for it. Probably a closer

definition might be drawn; but this seems sufficient to distin-

guish it from the allied Paliiiellece. It may, perhaps, be in some

degree related to Braun's genus, Schizoclilamys.

Chlorosphcera. D. Oliv., M.S. Algarum unicellularum genus

novum. Cellulce minutcp^ lihercp.^ (jlohosce. Suhstcmtia cellularum

interna granulosa (v. vesiculosa?) viridis. Re])roductionis modus

incertus. Chlorosphcera.—Species unica.—In aquis turforibus,

Frestwick, 1867.—Ibid., May 6, 1858.

On the Occurrence ofa Double Filament in Vaucheria (sp.) (PI. II.,

Figs. 5 and 6.)—I have by me a portion of a filament of Vaucheria,

collected at Prestwick Car in 1856, which presents the singular

and very unusual phenomenon of a double cell-wall. This spe-

cimen may be about one-third or half an inch in length, the

diameter of the outer filament from perhaps l-350th to l-400th

inch. Within the outer tube, and continuous nearly through

its length, is an enclosed and rather thick-walled cell, containing

the altered contents. This would appear to have originated

first, by the contents of the outer, older, and parent filament re-

tracting from their cell, from some cause unknown, perhaps

absence of sufficient moisture; then re-assuming active and for-

mative life without regaining their former bulk, forming around

them the second, inner filament. The precise cause, however,

of this interesting structure it is difficult to indicate. The oc-

ciirrence of transverse septa, cutting off portions of contents

which may be passing to decay, or about to undergo some of the

metamorphoses to which they are subject, in filaments of Vau-

cheria, is sufficiently frequent and well known ; but this instance

of the longitudinal development of a secondary enclosed filament,

to anything like this extent, is, so far as I know, in the Algaa
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unique. Figs. 5 and 6 represent portions of tliis filament, at a

may be seen the curiously thickened termination of the inner

filament.—/i/^., Oct. 9, 1858.

Botanical Notes. In the beginning of January of this year 1

found growing on a decomposing ram's horn, specimens of a fun-

gus, which at first appeared to me to be a small brownish-white

globular Lycoperdon, but which on examination I ascertained to

be the Oaygena Equina—a species of fungus which is occasion-

ally seen on decaying horses' hoofs and rams' horns. I am not

aware that this fungus has ever been recorded as indigenous in

the county of Durham, and Mr. Winch has erroneously inserted

it in his "Flora of Northumberland and Durham," 1813, p. 115,

as occurring " near Yetholm"—this place being in Roxburghshire.

Mr. Johnston, in his " Flora of Eerwick-on-Tweed," vol. ii., p.

189, gives the same habitat. The former botanist, in his " Ad-

denda to the Flora," p. 183, has added a Northumbrian locality,

" near Wallington," on the authority of Sir W. 0. Trevelyan.

A good figure of this cryptogamous plant will be found in Sow-

erby's "Coloured Figures of English Fungi," vol. iii., tab. 292.

In October last year I found the Cuscuta Epithymum grow-

ing in a clover-field near Norton, and which I had only observed

in this district once before, in September 1822; and as Smith in

his " English Flora," vol. ii., p. 25, is doubtful whether it be a

perennial, I marked the spot last autumn, and having carefully

searched for it this summer and finding no trace of it, I must

conclude that it is only an annual. I have since found this

species growing in another clover-field near Norton. Another

rare plant. Campanula hyhiHda, is also growing abundantly in a

barley stubble near Norton. This plant does not occur in John-

ston's " Flora of Berwick." On the 13th August last, I found

a few plants of Plialaris canariensis in Portrack Lane, about half

a mile from the village of Norton. TrlfoUum arvense is found

here in warm summers not very unfrequently, in sandy corn-fields.

A curious variety of Knautia arvensis, destitute of the larger

flowers in the circumference, has also occurred to me.

—

JoJui

Hogg, M.A., F.R.S., ^c, Norton, Sept. 30, 1858.
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Note 0)1 the Juice of the Vallota purpurea.—As I have not seen

any account of the juice which is secreted in the beautiful lily,

Vallota pufyiirea, I beg to make a remark or two upon it, in

the hope that some chemical member of the Club may make a

complete examination of its properties. The juice is contained

in the leaves of the Vallota, but in much more abundance in the

flowering stems. It is colourless and transparent, but in taste

it resembles Quinine; it being extremely bitter, nauseous, and

acrid. Indeed, the bitterness is such that I am induced to think

the juice—unless it be poisonous—might be used with benefit in

medicine. I tested this juice in several different ways, which

I here detail :

—

Li?ne icater produced no effect. Tincture of

Galls gave no black tint, nor in any way changed its colour

except, in causing it to become thick or turbid. Muriatic

Acid effected no change. Alum icater produced a slight inky,

or bluish-black tint, but this did not last long. Tincture

of Iodine caused the juice to become thick and of a red-hrown

colour. Also, I found that the juice applied when fresh to white

linen and to white paper imparted no colour whatever, although

a drop or two having fallen accideiitally on green cloth, with

which a book was covered, soon changed the colour to yelloic. If

the juice be found serviceable in medicine, either as a substitute

for Quinine, or in any other form, it can be obtained without diffi-

culty, since the Vallota is a plant easily cultivated and propa-

gated by a ready increase of bulbs
;
probably also by seeds.

—

Ibid.

Georyssus pygmceics-—During a recent ramble in Cumber-

land, I met with a small Coleopterous Insect, whose economy

is very peculiar. This little beetle, the Georyssus pygmceus,

Fabr., is of small size, bluish-black, very strongly and distinctly

sculptured. Each individual is com^oletely coated above with a

thick cover of muddy sand, under which it totters about in a

comical manner. How this earthy cover is attained, and what

purposes it can serve, is to me a puzzle. That it is not the

result of accident I am pretty certain, for all (and I caught

upwards of fifty) were so coated ; indeed, it fitted them so closely,

VOL. IV. PT. I. I
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that I had first to hard rub, and then wash my captures, before

mounting them. Even after 48 hours of heavy rain their loads

were still intact. They frequent, on hot sunny days, sloping

patches of damp muddy sand, sparely covered with herbage, and

being nearly of the same colour as the ground, are exceedingly

difficult to detect ; for unless the atoms move, you may have several

under your eye, and yet be unable to see one. Does not this

difficulty of detection, lead to the inference that concealment

from its enemies is the end sought to be attained? I think it

does. The insect occurred on the banks of the river Irthing,

four or five miles west of Gilsland in the early part of June.

This locality being so contiguous to our district, will I hope be

some excuse for crossing its borders in search of the materials

for this note.

—

Thomas John Bold, Long Benton, July 27, 1857.

Apion violaceum.—In the early spring of this year, I found at

Long Benton, a large stem of the common dock, which had been

perforated in a great number of places by an insect. On split-

ting it open, I found that the perforator had been the larva of

a small Coleopterous insect, the Apion violaceum Linn., which

had apparently fed upon the pith of the plant, burrowing in it

for six or eight inches, undergoing transformations within ; then

gnawing their way outwards, leaving the circular orifices which

attracted my attention. I found several individuals, that, after

undergoing their last change, had been unable to escape
;
per-

haps killed by the drying of the stem, which had been severed

from the root.

—

Ibid., October 21, 1857.

Notes on Transformations of Cionus Scrophularics.—About the

14th of July, of this year, Mr. John Thornhill brought me

some stems of Scro2')hidaria aquatica, on the tops of which

were clustered great numbers of small gummy looking cap-

sule shaped cocoons. These, ten days after, produced an

abundance of a very beautiful Coleopterous insect, the Cionus

Scrophularia^, Linn. The whole of the foliage of the plant had

been devoured by the larva, all of whom had changed into pupa

but one; this was rather shrivelled, somewhat onisciform, and of

a yellowish-green colour. The cocoons were of the size of small

A
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peas, with litttle protuberances on them, semitransparent, horn

coloured, or rather of a greenish-horn colour, having quite the

appearance of small gum capsules, and were clustered on the tops

of the plant like inverted bunches of grapes.

—

Ibid.

On a New Species of Plumatella, and on the Occurrence of

Fredericella sultana^ near Newcastle^ and of Lophopus crystallinus^

in Northumberland.—In the autumn of 1857, I found in ponds

and brooks near Whitburn, Cleadon, Roker, Southwick, and

Hylton, an undescribed species of Flu?natella, for which I pro-

pose the name oi proxima. It was very abundant on the under

surface of the leaves of the common pond weed, and on sub-

merged stems and branches. In general habit it closely resem-

bles P. repens^ but is distinguished from that species by having

the coenoecium keeled, and by having attached as well as free

statoblasts. I hope soon to be able to lay before the Club a

full description of P. proxhna., with illustrative figures. Within

the last few weeks I have also procured this species from two

localities in Northumberland—namely, from a pond in the

grounds of Mr. Robt. Dees, at Wallsend, and from a pond near

Fenham. About the same time I took a single specimen of

Fredericella sultana in a large pool in the Ouseburn, a little

below Freeman's Water Mill. This is the second recorded

locality within our district for this fine species of polyzoa, the

other being the Northumberland lakes. I may here observe that

one of the specific identifications in my paper, " On the Anatomy

of the Fresh-Water Bryozoa," published in the 1st vol. of the

"Transactions" of the Club, is erroneous. It is there remarked,

that " amongst the known species was a fragment of Alcyoiiella,

most probably A. stagnorwn; but its character could not be

determined on account of the imperfection of the specimen." It

now appears that the fragment alluded to was an injured indi-

vidual of Lophopus crystallinus. The drawings made of it at

the time fully establish this, as they agree in every essential

character with the figures of this species given in Dr. Allman's

excellent " Monograph of the Fresh-Water Polyzoa ;

" but

being influenced by the then generally adopted opinion, that this
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form—the Bellflower animal of Baker—was only a variety of

A. stagnormn, I did not pay much attention to the matter; and,

indeed, my specimens would not have warranted an independent

opinion. Laphopiis crystallinus must, therefore, be added to our

list of these interesting animals. A. stagnormn had been pre-

viously taken in Northumberland.

—

Alhamj Hcmcock, Newcastle^

Oct., 1858.

On the Occurrence of Acmcea testudinalis at Roker.—In Sept.,

1857, I took three specimens of Acmcea testudinalis, after much

searching, on the rocks at low water mark, a little north of

E-oker. Thid is, according to our present knowledge, its southern

limit on the Eastern coast. Up to 1856 this beautiful Limpet

was not to be obtained within our district—at least, it was never

taken previous to that time. It has now occurred at three

points—namely, the Fame Islands (Tate), Whitburn (Abbes),

and Roker. Thus it would aj)pear that this northern form

is progressing southward on our coast, as it seems to have done

on the shores of Ireland within the last few years. Mr. Hutch-

inson, an intelligent fisherman, who first took this shell at

Whitburn, informs me that he never observed it in the neigh-

bourhood until 1856; and it had certainly never occurred before

that time to any of our naturalists in this well-searched district.

—Ibid.

On the Occurrence of Teredo and Xylophaga dorsalis on the

Durham Coast.—Whilst walking along the beach some months

ago in company with Mr. Jas. W. Kirkby, we found between the

Black Halls rocks and the mouth of Castle Eden Dene, the end

of a pine spar which had been attacked by Teredo. The valves

w^ere not in the burrows ; avc could not, therefore, determine the

species, which however must have been very large, for the ex-

cavations were fully half an inch in diameter. From the fresh-

ness of the spar, which was neatly sawn at both extremities, it

could not have floated from any great distance. It is, therefore,

probable that this troublesome mollusk is a denizen of our coast,

and is perhaps located in some of the neighbouring ports. Some

time afterwards we obtained from fragments of stranded timber
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on the shore near Ryhope, several large specimens of Xylophaga

dorsalis. This is, undoubtedly, a true native of our coast. A
year or two ago the Rev. Geo. C. Abbes obtained from a

Whitburn fisherman a branch of a tree, dredged up in deep

water, containing several full grown individuals.

—

Ibid.

Oil a peculiar Reticidated Appearance on the surface of a Clay

Bed on the beach near Whitburn.—A heavy gale in the autumn

of last year laid bare a large tract of clay, a little below high

water mark, on the beach at the south end of Whitburn Sands,

near to the spot where a submerged forest is known to exist. I

had an opportunity of examining the locality, and found that the

denuded clay was eighty or ninety yards in length, but was

much narrower, not extending down the beach more than fifteen

or twenty yards. The whole surface was coarsely reticulated in

a peculiar manner, the meshes being very irregularly five or six

sided, and of various sizes—some measuring two or three feet

across, others not more than as many inches. The lines com-

posing the net-work stood up about two inches above the general

surface, and were as broad as high; they presented on their

upper side a shallow groove, which could be traced throughout

the whole of the reticulation. There seems only one way of

accounting for this curious appearance. From excessive dryness

the surface of the clay must at one period have cracked in a

reticulated manner; afterwards it must have been moistened

again, and then subjected to some lateral pressure, causing the

cracks to close and the sutures thus formed to rise up, retaining,

nevertheless, an indication of the junction in the shallow groove

before alluded to. If this be the correct explanation of the

phenomenon, it seems probable that the clay underlying the

sand of this portion of the shore is being pushed down the beach

;

and as this clay is, I believe, that on which the submerged

forest rests, this fact is of some importance to the geologists of

our district, for it may materially affect the question respecting

the subsidence of this coast as indicated by the present position

of this prostrated forest.

—

Ibid.

On the Occurrence of Natica Sordida and other Rare Shells
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on our Coast—In the spring of 1856 I obtained a fine speci-

men of Natica sordida from the deep water fishing boats.

It is not included in the Catalogue of Mollusca published

in our " Transactions ; " its occurrence, therefore, adds ano-

ther species to our local fauna; and as its previous localities

are all far removed from our own neighbourhood, viz., St.

George's Channel, Cape Clear, Arran, and Shetland, its oc-

currence here is of some interest. In all these localities,

however, i.t is, as with us, exclusively a deep-water shell, being

taken in from 60-90 fathoms water. At the same time, I may

also mention the occurrence of two fine specimens of Natica heli-

coides, from the trawling-boats at Embleton. During the past

three years, I have obtained from the deep-water fishing boats

fine series of several of our rarest species, and which are, indeed,

almost peculiar to our own coast, among which may be noticed:

—

Fiisus Bermciensis, F. Turtoni, F. Norvegicus, Buccinum Dalei, Natica

pusilla, Panopcea Norvegica, and some unusually fine specimens of

Trophon Barvicensis, and Cj^enella nigra. But from the very

limited number of specimens obtained in that time from a very

large number of boats, I am inclined to think that they are all,

with the exception, perhaps, of Panopcea Norvegica, very sparingly

distributed even in their most favourite localities. With regard

to Panopaa Norvegica, the small number of specimens obtained is

no criterion of the number existing in our seas, as its habits render

it surprising that any examples should be procured by the means

employed, it being deeply imbedded in the sand or clay, in

comparatively deep water; and the great number of dead

valves occasionally found adhering to the byssus of Modiola

modiolus^ would seem to imply that it is more plentiful

than is generally supposed. Among the specimens of Buc-

cinum Dalei obtained, was one of considerable interest, pro-

cured by Mr. J. Wright for the Museum, which had adhering to

it a large number of ova capsules, one of which contained a young

shell. The capsules were not as in B. undatiim, adhering in

masses together, but were of an oval form, placed singly, and

attached to the surface of the shell by one of their sides, the
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opening for the exit of the young shell being parallel to the

surface to which the capsule was attached. The number of

capsules was, in this instance, eighteen ; they are four lines in

length, and two and a half in breadth ; the young shell which,

from the fact of the other capsules being empty, appears to have

been ready to leave the egg, is three lines in length by two in

breadth. In the summer of 1856, Mr. Albany Hancock and

myself each took a live sj^ecimen of Emarginula reticulata on the

rocks, near low-water mark, at Cullercoats ; and in March,

1857, I again obtained it in the same locality, in company

with a few living specimens of Cyprcea Europcea. This shell

is recorded in our Catalogue of Mollusca, as obtained from

the fishing boats, but I believe it had not been previously

found alive upon the rocks ; and its occurrence there seems to

show that its range of depth is considerable. Amongst other

facts of a similar nature, I may mention (if the assertions of the

fishermen can be relied upon) the obtaining of a very beautiful

variety of the common mussel, Mytilus edulis, from deep water.

This shell is generally considered to be exclusively a shallow-

water species. The specimen obtained was of a peculiar form,

approaching Modiola in outline ; the surface is highly polished

like that of Crenella nigra, but not so decidedly striated.

—

Henry T. Mennell, Newcastle, June, 1858.

On the Occurrence of the Grey Seal, {^Halichcerus Gryphus).—

A

full grown individual of the Grey Seal, Haliclia^rus Gryphus, was

taken on the Northumberland coast, on the 8th October. It

was exhibited in Newcastle fora few days, and was afterwards

purchased by the Natural History Society, for their Museum.

It measured upwards of 7 feet in length from the muzzle to the

end of the hind foot; and 4 feet 10 in. in girth, immediately be-

hind the fore feet. This is undoubtedly one of the colony long

known to be established at the Fame Islands, and which for

some time was supposed to consist of the Great Seal, Phoca

harhata. Mr. Selby, however, some years ago set this matter

at rest in a communication to the " Annals of Natural History,"

vol. vi.,p. 462; but his investigation does not appear to have ex-
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tended beyond the Cranium. It is, therefore, satisfactory to

observe that this specimen perfectly agrees in every particular

with the description given of the Grey Seal. On examination

it proved to be a female, and contained a fully developed foetus

;

thus corroborating the assertion that this species breeds in

November. In consequence of it being with young the girth of

the lower part of the body was probably much increased; it

measured 5 feet, being 2 inches more than the girth of the

chest, which is usually much the broadest part of the animal.

The foetus was very large, being 3 feet 3 J in. in length, from the

muzzle to the extremity of the hind foot ; it weighed, including

the chorin, 401bs.

—

John Hancock, Newcastle, 2\st Oct., 1858.

On the Occurrence of the Great Tortoise-shell, Vanessa Poly-

chloros, at Whithurn.—I may take this opportunity of recording

the capture of the Great Tortoise-shell butterfly at Whitburn,

by a relative of mine, on the 23rd of July last. It flew in at

an open window, and was captured in good order. The wings

are slightly chipped, but in other respects it is in fine condition.

This, I believe, is the first authentic capture of this beautiful

insect within our district. Mr. Geo. Wailes has introduced it

into his catalogue of the Lepidoptera, published in our " Transac-

tions," on the somewhat doubtful authority of Wallis ; since whose

time no Entomologist has met with it either in Northumberland

or Durham. Its capture therefore is very interesting. I may

also state that Mr. Charles Adamson saw a specimen of this

Butterfly in his garden at Jesmond, in September ; it settled on

a flower, and he had an excellent opportunity of observing it.

—

Ibid.
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ADDRESS T(3 THE MEMBERS OF THE TYNESIDE
NATURALISTS' FIELD CLUB,

HEAD AT THE THIRTEENTH ANNIVERSARY MEETING, HELD ON

THURSDAY, THE 19TH MAY, 1859, BY THE PRESIDENT, WILLIAM

KELL, ESQ., F.S.A.

Gentlemen—In consequence of the last Anniversary Meeting

having been held at so late a period of the year, the Officers of

the preceding year were re-elected, as it might have been

thought uncourteous to elect other gentlemen for a few months

;

I therefore appear before you in the peculiar position of a Pre-

sident of two years' standing ; and it affords me great pleasure

to be enabled to congratulate you upon the active and pros-

perous condition of the Club. We have had no fewer than

seven Field Meetings during the last year ; and we have also

had four Evening Meetings, which v/ere very well attended,

and, as I hope to show you, were of considerable interest, and

eminently calculated to promote the prosperity of the Club.

The First Field Meeting was held on the 28th May, and

was attended by eleven members, some of whom left Newcastle

by the 10-15 train to Scotswood, others by the 1-15 train, and

others walked or drove to Rowland's Gill. The woods at Winla-

ton Mill were visited, and, by the kind permission of Mr. Hutt,

the grounds and gardens at Gibside were inspected. Nine of

the members dined at the Townley Arms, Rowland's Gill, the

Rev. J. F. Bigge in the chair; and after dinner, eight gentle-

men were elected members of the Club.

No remarkable discovery was made during the ramble. A
description was read of a new fresh water alga from Prestwick

Car, communicated by Mr. Daniel Oliver, jun., for which he

proposes the new generic name Chlorosphcera.

The Newcastle members returned by the 8 •42 p.m. train from

Scotswood.

vol. IV. PT. II. K
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The Second Field Meeting was held at Ahimouth, on the

IGth June, and was attended by seven members only, who left

Newcastle by the 7*20 a.m. train for Christon Bank station,

whence they proceeded by Embleton to Dunstanborough, and

thence by Craster, Howick, and Bonlmer, to Alnmouth, inspect-

ing Dunstanborough Castle and Howick Hall, the seat of Earl

Grey, by the way.

I was prevented, by indisposition, from attending this meet-

ing; but as the history of Dunstanborough has been little

known until very recently, and I had just been reading, in the

Newcastle volumes of the "Proceedings of the Archaeological

Institute," published a few weeks before this Field Meeting,

an able summary of its history, and a graphic and accurate

description of its position and architectural character, in the

historical notices of the Border Fortresses by the Kev. C. H.

Hartshorne, I extracted the following notes on Dunstanborough,

and sent them to Mr. Mather, the Secretary, as I hoped in

time for the meeting, but he had set out the day before. I

therefore insert them here : that the book is not so well known

as it deserves to be, will, I hope, be my excuse. The Patent

Rolls state that, in the 9th Edward III. (1316), Thomas, Earl

of Leicester, received license to crenelate* or embattle his man-

sion of Dunstanborough, in the barony of Emcldon (now

Embleton), of which he was then lord; but from the expense

roll of the works carried on there (which roll is given in the

Appendix) it is evident that they were commenced before the

official enrolment. " The position of this castle (says Mr.

Hartshorne), is very remarkable, and the immediate locality is

equally worthy of observation for its geological character. The

* Carnellus, quarnellus, quadranellus, a square opening or notch, through which the

archers shot, a crenelle, Fr. creneau, in distinction to the merlons or raised part {prima) of

the embattlement. No doubt, the growing poAver of the great feudal proprietors during the

former reign had rendered it necessary to limit the erection of strongholds, as these might

be termed, against the crown itself, and hence it became a part of the royal policy to watch

their increase with suspicion. The first license to crenelate ai)pearing on the Rolls is in the

15th Henry III. ; and, in the succeeding 57 years, only 14 were granted. The recently

published volume of the " History of Northumberland," in continuation of Hodgson, by

Mr. Hodgson Hinde, contains a li.st of the licenses to crenelate granted by Edward III.,

which comprises a great number of Border fortresses.
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fortress itself is built of sandstone, but it is placed upon a bed

of basalt. On the nortli-west side the basaltic columns rise

with much regularity, springing round the base of Lilburne's

Tower in such regularity that they appear like sentinels of

stone. These basaltic prisms are both larger and finer than

any at the Giant's Causeway in Ireland. The scenery on the

north and east sides of the little peninsula, on which the castle

is built, is exceedingly grand and impressive. The tempestuous

winds, Avhen blowing from the east, drive the foamy surges up

the moist and darkened rocks, and render the place a scene of

melancholy and desolation. There are perhaps few spots in the

world where the various emotions of fear, of awe, and of wonder,

are more immediately raised than at the " Rumblechurn," when

viewed from the castle walls in a north-easterly gale. The

only sounds that prevail are the whistling of the blast, or the

dashing of the agitated waters, striving to climb the slimy

precipices around, which, as they recede, die away in hollow

and unearthly murmurs. The head grows giddy whilst con-

templating this perpetual struggle of the elements, and it soon

becomes a relief to withdraw the sight from the dark abyss,

and gaze on those stupendous remains [of a fortress] which

was erected here, as a protection against the aggression of man.

The site was as well adapted for defence as it was for seclusion.

It could scarcely have ever been intended for a residence. The

barmekin, or enclosure, is unusually spacious, and was capable of

containing a large number of cattle. On the first view of the

two large towers of entrance, we are struck with the unusual

vastness of their proportions. They form a keep in themselves

larger than that of the same age at Dudley in Worcestershire,

each of them loftier and broader than any single round tower

that I am acquainted with, except the Eagle Tower at Car-

narvon. There is nothing unusual in the internal arrangements

;

but two features deserve notice. The ashlars are so much larger

than is common to the period, that they would be apt to lead

an observer astray, unless he carefully connected them with the

minor architectural details in various parts of the building.

When the headings of the doors and windows, the recesses and
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the arches, are examined, they are all in strict accordance with

works carried on contemporaneously. We have the details of

Carnarvon, of Dudley, and of Alnwick, closely repeated. The

other point to be noticed is the skilful way the corbelling is

managed towards the summit of the two towers of entrance,

which throws them square instead of semicircular, as they

spring from the ground. Dunstanborough had fallen into great

dilapidation in the reign of Henry ^ VIII., as we learn from

the curious survey of Bellasis and others, taken 22nd February,

29th Henry VIII. (1538), which states,* inter alia,—''The

castelle of Dunstanburghe is a very reuynous^ howse, and of

smallye strengthe. There is no logynges stondynge bikt the

dongeone, wiche has two littylle towres jonet apone athere end

of the said dongeone, wiche dongeone, with boithe the towres,

the leydes of their royffes must be new castyne and mayd with

guttes spowtes and fyllettes, for the doynge thereof, where leyde

wants, there is in the said castelle old leyde that wyll doo it,

and more, and the charges for castynge of the leydes for all the

royffes aforesaide, vj'- . . . Item, one of the said two

towres must have a new royffe and two flores for the wyche

viij tonne of tymbere will serue, wyche tymbere must be had in

Chopwelle wode and framyd at New Castelle and caryed by

wattere, iiij^- . Item, ther is a towre callyd Lylborne Towre,

wich haith veray good walles and a good royff' of tymbere, but it

must be new coueryd withe leyd, and for that leyd that wanttes

ther is old leyd in the castelle to serue, and the charges of the

plumber wyl be xviij^- . . . i^e?«, ther must be for the said

towres two llores boith hordes and yestes, for the wiche v tonne of

tymbere will serue, and for dores and wyndowes, wiche tymbere

must be had ia Chopwelle wode aforesaid and carried by wattere,

all charges thereof by estimacion iiij'- " And after enumerating

other repairs required, describing the well in the inner Avarde as

* The survey, which extended over thecastlesofBamborough, Dunstanborough, Alnwick,

Warkvvorth and Ilurbottle, was made in consequence of Denry Algernon, the sixth Earl

Percy, having placed liis lands in the hands of Henry VIII. when he died, his brother Sir

Tlionias having been attainted and executed under suspicion of being concerned in Aske's

nonspiracj'. The lands were, liowevcr, regrantcd to his son, Sir Thomas, by (^ueen Mary,

who held them till his executioa at York.



president's ADDRESS. 77

being " very deype," and stating that there was no horse myhie

in the castelle, and if there be one made it wylle cost x^' he

concUides: " Summa totalis, cvji- xviij^-" Mr. Hartshorne is

of opinion that not only the additions made in 1312 by Lord

Henry Percy to his castle at Alnwick, then recently purchased

of Bishop Beck (the conveyance is dated 19th November 1309,

which was only two years previous to the actual erection of

Dunstanborough), were carried out by him, but that they were

effected by the very same masons. " The exact observance of a

similar style (says he) would of itself fairly allow such an

assumption; but the evidence becomes completely established

when we see the identical masons' marks incised on the stones

at both castles." Nor is the application of this subsidiary proof

limited to either Dunstanborough or Alnwick, as the like evi-

dence is afforded by the barbican at Prudhoe (referred to in my
last year's address) which testifies that the same band of stone-

masons carried on their labours in that building also.

Dunstanborough Castle having been forfeited to the Crown,

King James I. granted it to the Greys of Wark, from whom

it descended to the Tankerville branch of that family. It is

now the property of Baron Ossulston, the heir apparent of the

earldom of Tankerville, to whom the Club is much indebted for

their courteous reception on the 24th July, 1855, when they

visited Chillingham Castle and the wild cattle in the park.

I would request the attention of the members present to the

copy of the volumes from which this account of Dunstanborough

is taken, and particularly to the illustrations, which were con-

tributed at the expense of His Grace the Duke of Northumber-

land.

At Dunstanborough Astragalus hjpoglottis and other plants,

were gathered by the botanists.

From Dunstanborough the party proceeded, by Craster, to

Howick Hall, the seat of Earl Grey, a noble and beautiful man-

sion, situated in a spacious park, and commanding a fine sea

view. It was erected on the site of the old mansion in 1787.

Near the east side of the park are the remains of a Roman

encampment, where several broken spears and swords, and some
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coins, have been found within the last century. They proceeded

to Alnmouth, where they dined, and elected two gentlemen as

members of the Club; and returned to Newcastle by the 6*55

P.M. train.

I much regret that the Third Field Meeting, which was

appointed for the 5th July, at Beal, Kyloe Crags, and Etal, was

a total failure, Mr. St. John Crooks being the only member

present. I trust, however, that this very interesting district

will not be forgotten in the arrangements for some future year,

and that the members will on that occasion, by a numerous

attendance, compensate for their absence on this.

The Fourth Field Meeting was held on the 2nd August, at

the Northumberland Lakes, and was attended by nine members.

The party left Newcastle by the 6'30 a.m. train for Bardon Mill,

whence the lakes are easily accessible ; and although the district

has been visited by the Club more than once before, it is so rich

in interest to the naturalist, the antiquary, and the lover of

the picturesque, that it will bear revisiting again and again;

and its wild grandeur and historical associations possess an

undying interest. From the deep waters of Crag Lough rise

gigantic basaltic cliffs, along the summit of which runs the

great Roman wall, here in a state of wonderful preservation.

From this point the great work of Hadrian may be traced either

way for miles across the country ; the neighbouring station of

BorcovicuSy with its roads and gateways worn by the feet of

Roman soldiers, and the wheels of chariots, tells of days when

these solitudes resounded with the tramp of legions and the din

of battle. While the antiquary and the architect thus moralised

on the past, or learnedly discoursed on Roman masonry and

Roman mortar, the naturalists and microscopists ransacked the

waters of the lakes for the Algcc^ Sjmnges, and Bryozoa, with

which they abound. The geologist's hammer revealed the mys-

teries of the rocks, and the botanist filled his case with flowers

;

so that, what with learned words and scientific nomenclature,

the old crags might have refreshed their recollection of the well-

nigh forgotten tongue of the builders of that wall which, for

sixteen centuries, has looked down into the still waters of the
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lake. After having thus feasted the intellectual man, the party

proceeded to Haydon Bridge, where they partook of an excellent

dinner provided by mine host of the Anchor, and, after electing

three gentlemen as members, they returned to Newcastle highly

gratified with the day's excursion.

The Fifth Field Meeting was held at Chollerford and

Simonburn, on the 31st August, when there was a better atten-

dance of members, eighteen being present. The party left at

6-15 by train to Hexham, and thence by the newly opened

section of the Border Counties Railway to Chollerford, where

they breakfasted, and then proceeded to Chesters, the charming

seat of John Clayton, Esq., by whose obliging permission they

were enabled to revisit and inspect the important Roman station

of Cilurmmi. The station, which is in the park in front of the

mansion, is in excellent preservation, and has been carefully

excavated by its learned proprietor, whom I had occasion in my

last address to designate "an able antiquary," and who is,

happily, the owner of an extensive line of the most interest-

ing and perfect portion of the Roman wall, including "the

Tadmor of Britain," Borcovicus. The station at Cilurnum^^ in its

pristine condition, was garrisoned by a regiment of Sj)anish

cavalry (the second wing of the Astures, and not the Astores, as

has been recently ascertained), and Hodgson, with his usual

discrimination, and no little enthusiasm, observes that "the As-

tores, in exchanging the sunny valleys of Spain for the banks of

the tawny Tyne, might find the climate in their new situation

worse, but a lovelier spot than Cilurnum all the Asturias could

not give them." Mr. MacLauchlan, in his recent " Memoir of

his Survey of the Roman Wall," concludes a note on the deriva-

tion of the name Cilurnum from the British Cz7, a " retreat," and

Brynn^ a " hill," by the remark that the British name was an

* The station at Cilurnum has been fortunate in its exponents, from Camden and

Horsley to Hodgson and Dr. Bruce, in its learned proprietor Mr. Clayton, and lastly in

Mr. MacLauchlan, whose very beautiful and minutely accurate siu-vey of the Roman wall,

and of the stations per lineam valli, executed at the instance and expense of the Duke of

Northumberland, has engaged the attention and approval of all the antiquaries who, by his

Grace's liberality, have been enabled to consult it and the accompanying memoir of the

survey.
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appropriate one; a ."^lielter from the storm, a hiding place from the

wind; literally a i^etreat among the hills (yCil-vryn-um). The

station is on the western bank of the north branch of the Tyne,

about 130 yards from the river, and about 50 feet above it.

After inspecting the hypocausts, of which it presents the finest

examples per lineam valli, the party visited the remains of the

Roman bridge, which connected the two portions of the wall

where it crossed the Tyne, the Roman burial ground, and the

extensive collection of Roman altars, statues, inscribed slabs,

and pottery in the gardens, and the Roman coins in the mansion.

Leaving the ornamental grounds of Chesters, the party ascended

the hill on the west by the line of the old Carlisle road, which

was made by the soldiery for military purposes in 1745, and not

until it was wanted, for the intelligence of the capture of Car-

lisle by Prince Charles did not reach Newcastle until fourteen

days after the event. The old road was not long in being super-

seded by another through Hexham, which, after undergoing

many mutations in its route, has been all but superseded by the

railway, by which the transit of fourteen days is reduced to

thi'ce hours. By the line of the old road, then, the party ascend-

ed the hill, either iqwn the foundations of the wall, or in its

immediate vicinity; and as they ascended the hill by Walwick,

and after reaching Tower Tye, they passed in close proximity a

very fine piece of the wall, where the profile is of great height

and very perfect, so as distinctly to show the character of the

barrier. They soon gained the considerable elevation of 800 feet

;

and, on the edge of Tepper Moor, they had a magnificent prospect

of the valleys of north and south Tyne, bounded on the north

by the Cheviots, on the south by Stanhope Fells and Alston

Moor, and on the west by Tynedale Fell.

Leaving the wall and road, the party struck due north to the

Tecket Burn, one of those beautiful streams dear to the angler,

and so peculiar to Northumberland, which, with their constant

alternation of quiet pool and rushing rapid, render so picturesque

the rocky wooded valleys through Avhich they flow. This stream

boasts of falls of greater elevation than most of its compeers,

and, being fed by the lakes above, its supply of water is unusu-
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ally abundant. Leaving with regret this truly picturesque

locality, the party proceeded to Siraonburn, the castle of which

is situated on a commanding elevation, whose base is washed by

streamlets on both sides. Little now remains of the ancient

structure, which originally belonged to the old Northumberland

family of the Herons. At Simonburn the party were sheltered

from a heavy shower of rain, and most hospitably entertained to

luncheon by Mr. Davidson, the agent of Mr. Allgood of Nun-

wick, to whom a large portion of the surrounding country be-

longs.

The party visited the ancient church of Simonburn, where lie

many generations of Allgoods, and more of the old Northumber-

land family of Ridley, to which Bishop Ridley the martyr

belonged. Within the altar rails we saw a tomb, with the fol-

lowing truly episcopal inscription:

—

Here lies the body of Axnabella Scott,

Who departed this life Jan. 28th, 1779, aged 73 years.

She was mother to James Scott, D.D., Rector of this parish.

And grand-daughter to Tobias Wigkham, Dean of York,

The grandson of William Wickham, Bishop of Winchester,

Who married Antoxia Barlow, one of the 5 daughters of

William Baiilow, Bishop of Chichester,

All of whom were married to Bishops, viz :

—

One to Tobias, Archbishop of York

;

Another to Wickham, Bishop of Winchester
;

A third to Overton, Bishop of Coventry and Lichfield;

A fourth to Westphaling, Bishop of Hereford,

And a fifth to Day, Bishop of Chichester.

It is remarkable that

William Barlow was the first English Bishop

that ever married.

This church belongs to the early English period, and was,

therefore, built in the thirteenth century. It is greatly disfigured

by some modern windows, the perpetrators of which deserve the

anathemas of every architect, artist, antiquary, and lover of the

picturesque, in the kingdom. The parish of Simonburn was,

until its recent division, the largest in England; its patronage is

in the gift of Greenwich Hospital.

A council having been held, it was decided to omit visiting

VOL. IV. PT. II. L
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Cliipcliase Castle and Gunnertoii Crags, and to proceed at once to

Haugliton Castle. A few of the party, however, had already set

out for Chipchase Castle, where they were hospitably received.

The rest, passing through the grounds and garden at Nunwick,

to which they were courteously admitted, proceeded to Haughton

Castle, a remarkably fine old structure, which, judging from the

configuration and general characteristics, is thought by Mr.

Hartshorne to have been erected very early in the reign of

Edward I., "in the sweetest spot among the many lovely ones

of this lovely district." The proprietor, Mr. Smith, most obli-

gingly conducted the party over the building, and described to

them its most interesting features. The rapid flight of time

obliged them, most reluctantly, to decline his kindly offered

hospitality, and to make the best of their way to Chollerford,

where they partook of an excellent dinner provided by Mr.

Potts. After dinner three new members were elected, and a

new part of the "Transactions," containing many valuable papers,

was laid before the members by the Secretary. In spite of some

heavy show^ers, the day was most agreeably spent.

Wherever they went, the members of the Club were received

in the most courteous and hospitable manner, and were greatly

indebted to Mr. Davidson of Simonburn, and their fellow-nuem-

ber, the Rev. W. T. Shields of Warden Vicarage, for their ser-

vices as guides throughout the day.

The Sixth, and, as was then intended, the Last Field

Meeting of the season, w^as held on the 23rd of September, at

Lambton, Lumley, and Durham. I was again unable to be

present, and am again indebted to Mr. Mennell, our Correspond-

ing Secretary, for his notes of the meeting. The appearance of

the weather was very unfavourable, notwithstanding wdiich ten

members met at the Pensher station, and proceeded thence by

Biddick Hall to Lambton Park, free access to which was kindly

granted to them. The luxuriant growth of ferns on the banks

of the river Wear, opposite Lambton Castle, attracted attention

;

and though no rare species were noticed, the unusual fineness of

several of the more common kinds (^Aspidium lobatiun, Lastrceafilix

mas, fcemina and multi/loi'a, and Scolopendriwn vulgare) was well

worthy of remark. Crossing the river, the party visited the castle,
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and deep regret was expressed at tlie damage wliicli this noble

mansion lias suffered from the falling in of the pit-workings below.

The works in progress for the repair of the mischief were

inspected, and the curious effects of the subsidence of the founda-

tion upon different parts of the building were particularly noticed.

From Lambton park the party directed their course to the

neighbouring castle of the ancient family of the Lumleys. On
their way they noticed the remains of Lumley Forge, once a

place of great activity, but now dismantled. Epijmctis latifolia^

and other interesting plants, were gathered in the woods near the

castle. Lumley Castle is one of the most ancient edifices of the

kind in the country, having been castellated in the fourteenth

century. The older parts of the castle are still very perfect, and

are adorned with fine gateways, surmounted by the arms of the

Lumleys, and also by those of the families with which they

were allied, including all the great houses of the North. By
the courteous permission of the Earl of Scarbro' the interior of the

castle was thoroughly examined. The decorations of the rooms

are of an Italian character. The walls are covered with ancient

portraits of a long succession of the Barons Lumley, and the

ceilings are adorned with very fine arabesques and groups. The

rich carvings of the chimney-pieces also attracted notice. The

beautiful and extensive prospect from the top of the castle was

greatly admired. Li these pleasant labours time had fled so

rapidly, and the aspect of the clouds was so threatening, that it

was agreed to relinquish the remainder of the programme, and pro-

ceed at once by rail to Durham. Here the members partook of an

excellent dinner at Mr. Thwaites' hotel. Li the evening- eight

new members were elected, and the following papers were read :

—

1. " Note on the capture of the Camberwell Beauty, Vanessa

Antiope^ in Castle Eden Dene." By Mr. Edward

Mounsey.

2. " Memorandum of the occurrence of Carex Dwisa, a plant

new to the district, on Hartley Links." By Mr. W.
H. Brown.

3. "Letter from John Hogg, Esq., Vice-president of the

Club, noticing the occurrence of Ciiscuta Epithymum,

Campanula hf/hn'da, and Phalaris caiiariensis in the
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neighbourhood of Norton; also the occurrence of the

Camherwell Beauty, and the unusual abundance of the

caterpillars of the Death's-head Moth, SpJmix Atropos^

in the same district."

After spending a pleasant evening in scientific and social

discussion, the party returned home, regretting that the season

of the " Field Meetings" had so soon come to an end; but it was

not so to be; for, although the usual season had terminated,

it was determined to hold an extra meeting by the sea side; and,

accordingly.

The Seventh Field Meeting was held on the 22nd October,

when the members met on the classic ground of Marsden. This

being "positively the last" out-of-doors meeting of the year, and

the day being fine, the muster of members exceeded any we remem-

ber to have seen at the meetings of the Club. The party, number-

ing forty-one members, and many of their friends, met at South

Shields, and, proceeding at once to the shore, inspected the new

south pier, kindly accompanied by Mr. Messent, the resident

engineer. The beautiful and varied forms of the limestone masses

attracted particular attention, both here and at the Trow Eocks,

whence the stone is brought. To this point the party were next

conducted. On the sands a large quantity of sea-weed had been

washed up by the then recent storms, and several interesting

shells, corallines, holothurians, and ascidians, were picked up.

Amongst which Diplodonta rotundataj a bivalve shell, very rare on

our coast, and fine specimens of the coralline Antennaria anteumda-

ria, bearing a profusion of ova capsules of a brilliant orange colour,

deserve notice. Mr, Albany Hancock most efficiently acted as

guide in this department. At the Trow Rocks, Mr. Richard Howse

explained to the party the chief characteristics of the Permian or

Magnesian Limestone Rock, pointing out the various beds into

which it is divided, two of which, the compact and the brecci-

ated are here visible: the curiously irregular and heteroge-

neous character of the latter (the brecciated) gave rise to much

discussion. To Mr. J. W. Kirkby, of Sunderland, the party

were also indebted for much valuable geological information.

On the top of the limestone rests the deposit of tlie great northern

drift, consisting of clay interspersed with boulders of Cheviot
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porphyry, Sliap granite, and mountain limestone, brought

down by pre-adamite glaciers. The top of the limestone is

scratched and polished in a manner exactly resembling what is

observed in the neighbourhood of recent glaciers in Switzerland

and elsewhere.

A little further along the coast, at Frenchman's Bay, the two

beds previously referred to are very distinctly divided, and a

spring of water, here percolating through the rock, forms a

dropping well, whose petrifying power is little inferior to its

more renowned relative at Knaresborough. This bay is, perhaps,

one of the most beautiful on the coast, and affords a rich treat to

the lovers of the picturesque. Owing partly to the calmness

of the day, but few birds were seen along the coast, which was

unfortunate, as the party could boast the presence of three

ornithologists of European fame, Mr. Woolley, Mr. J. Hancock,

and the Rev. Mr. Tristram.

Marsden Bay, with its fine detached rocks and caves, looked,

as it always does, beautiful, and, together with the sea studded

with innumerable ships, presented a maritime view which could

not be excelled. But in spite of all these beauties, the attractions

of a Marsden tea could not be resisted, and those huge tea-pots,

which excite the wonder and admiration of every traveller, were

speedily put in requisition. The tea-table was happily graced

by the presence of ladies, without whom, indeed, tea is scarcely

worthy of the name.

After tea, the party adjourned to the open air, to transact the

usual business on these occasions. Thirteen gentlemen were

elected members of the Club. A very welcome letter from the

Astronomer Royal was read, thanking the Club for the

presentation of a copy of their " Transactions " (he being an

honorary member). Professor Airey also intimated his inten-

tion of accompanying the Club in some of their meetings next

year. The following papers were read:

—

1. "A notice of the occurrence and a description of the Grey

Seal, Ilaliclimrus Grypirns.'''' Communicated by Mr.

John Hancock.

2. " Memoranda of the capture of the great Tortoise Shell

Butterfly, Vanessa PoJi/chloros, and of the occurrence
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of unusual numbers of the migratory locust in tliis^

neighbourhood during the present year."

After passing a vote of thanks to Mr. Howse for his able

geological expositions, the party separated, a beautiful full moon

lighting them homewards.

Having now completed the details of the Field Meetings, I

shall address myself to the Evening Meetings of the Club,

which have been, both in number and in interest, a marked

feature of our proceedings during the last year.

The First Evening Meeting was held on the 29th October,

in the Farmers' Club-room, in the Literary and Philosophical

Society's building, and, owing to circumstances before alluded

to, the business of an Anniversary Meeting was transacted.

After partaking of an excellent supply of tea and coffee, provided

by Mr. Wright, the curator of the Natural History Society's

Museum, I, as the President of the preceding year, read the

Address, which is printed in the part of the " Transactions " of

the Club subsequently issued; and I would here notice that the

beautiful frontispiece to this part of our " Transactions" repre-

sents Ovingham Church, with the mural monuments of the

Bewick family on the western side of the tower. Beneath one of

them lie the remains of Thomas Bewick, his wife, and his only

son ; and beneath the other his brother, John Bewick.

They bear the following inscriptions:

—

In Memory of

JOHN BEWICK,
Engraver,

Who died December, 5, 1795,

Aged 35 Years.

His Ingenuity as an

ARTIST
Was excelled only by

His conduct as a

MAN.

The

Burial Place

of

THOMAS BEWICK,
Engraver,

Newcastle.

IsAisELLA his Wife,

Died 1st Februar}', 182G,

Aged 72 Years.

THOMAS BEWICK,
Died 8th November, 1828,

Aged 75 Years.

ROBERT ELLIOT BEWICK,
Their only Son,

Born August 2(), 1788,

Dif'd July 27,

1819.
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Tliis frontispiece was engraved in consequence of the Com-

mittee having phiced at the disposal of the President an engrav-

ing to illustrate his Address. I selected the subject in accordance

with the feelings which dictated the reference to the distin-

guished naturalist and artist. It was drawn on the block by

Birket Foster (a native of Tyneside), from a photograph by

Worden, and his own sketches, and engraved under his superin-

tendence
;
and I hope I may be thought justified in referring to

the result in terms of satisfaction.

After some discussion on the tables of the rain-fall, which

appeared in the last number of the " Transactions" of the Club,

the officers of the Society were re-elected for the remainder of

the year, and ten gentlemen w^ere elected members of the Club.

The following reports on the subject of microscopes, from the

committee and sub-committee, were read and received:—"The

committee of the Tyneside Naturalists' Field Club, on consider-

ing the important aid which the microscope gives to the natural-

ist in every department, and the increasing number of those

engaged in microscopical pursuits, have, for some time past, had

their attention directed to the desirability of increasing the

.facilities which the Club offers for microscopical investigation

among its members, and for the interchange of information on

the subject, so that the microscopists of the district may be

brought together through the medium of this Club. With these

objects in view, a sub-committee has been appointed to take

such steps as they may see fit for attaining these objects. The

sub-committee so appointed, consisting of Dr. Embleton, Messrs.

A. Hancock, H. B. Brady, and H. T. Mennell, suggested that

members should be invited to bring to the Evening Meetings

any microscopical preparations with which they may be engaged,

especially such as are illustrative of the natural history of the

two counties which border the Tyne. That, in order to give a

definite character to each meeting, it is desirable that some

member should deliver a short discourse on a scries of prepara-

tions illustrative of any one subject; that a Microscopical Soiree,

of a more general character, be held once every year, and that, in

order to attain these objects, a small Microscopical sub-commit-
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tee be appointed." Dr. Embleton tlien delivered a most lucid and

illustrative discourse, " On the Circulation of the Blood," minutely

detailing the functions of the various organs concerned in this

wonderful operation, and illustrating his remarks by a series of

excellent diagrams, and by a large number of beautiful micros-

copical preparations of blood gobules, lung tissue, and capillary

vessels of the various classes of animals. A vote of thanks, on

the motion of Mr. Fenwick, was accorded to Dr. Embleton by

acclamation.

The following papers, which have appeared in the last part of

our " Transactions," were also read :

—

1

.

" On two rare Crustaceans, Kroyera arenaria, and Sulcator

arenaimis,''^ the latter new to Britain. By C. Spence

Bate, Esq.

2. " On Abnormal Structure in FawcAma." By Daniel Oliver,

jun., F.L.S.

3. " Notes on the Skull of the Grampus^ and on the True

miahr By Dr. Embleton.

The Second Evening Meeting was held on Friday, December

10th, and was attended by thirty members and friends. After

partaking of an excellent tea, four new members were elected,

and a paper by Mr. Albany Hancock, " On certain Vermiform

Fossils from the Mountain Limestone Deposits of Northum-

berland and Durham," was read. Mr. Hancock, in a remarkably

clear and lucid manner, showed their analogy with the runs or

burrows of some small Crustaceans, now common on our coasts,

specimens of which he exhibited. A fine series of Fossil tracks

were also displayed, as well as a number of specimens of the

Fossil Crustaceans, or Trilobites, to which Mr. Hancock attri-

butes these curious tracks. The paper was remarkable for the

admirable logical sequence of the arguments advanced, and the

clearness of the reasoning ; and it will form an important contri-

bution to our " Transactions."

The thanks of the meeting were voted to the author by accla-

mation, after which the following papers were read:

—

1. "Notes on Northumberland Plants." By Mr. Daniel

Oliver, jun., F.L.S.
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2. " Entomological Notes for 1858." By Mr, Tkomas J. Bold.

S. "On the Occurrence of certain Freshwater Polyps in

Northumberland." By Mr. Albany Hancock.

Mr, H. B. Brady exhibited a very ingenious cell, recently

invented, by means of which he showed the circulation of the

blood in a small fish in a very beautiful manner, and so as to

maintain its vitality under the microscope.

Mr. T. Atthey, of Cramlington, exhibited a cup made from

the bog oak of Prestwick Car, whose ebon hue approjoriately

harmonised with the mournful feelings with which the local

naturalist bewails the drainage of his favourite haunt; and also

a number of fir cones from the same locality.

For the excellent microscopes used on the occasion, the members

were indebted to Dr. Embleton and Mr. H. B. Brady.

The Third Evening Meeting of the session was held on

Thursday, the 6th January, when about forty ladies and gentle-

men were present; and the members were congratulated on the

prosperous condition of the Club, and the large attendance at the

meeting.

After tea and coffee, as usual, the following papers were read :

—

1. " On a peculiar reticulated appearance on the surface of a

Clay-bed, on the beach, near Whitburn." By Mr.

Albany Hancock.

The object of the paper, which appears in our " Transactions,"

was to show that, in all probability, the present position of the

submerged forests on the coast is owing to a gradual sliding

down, towards the sea, of the clay-beds on which they have

grown, from the pressure of their own weight, or of water

behind them, and the gradual washing away, by the sea, of the

surface of the clay exposed to its action, rather than, as has

been"*'generally supposed, by the actual subsidence of the coast,

from volcanic or other action in progress in the interior of the

earth. In the discussion which followed, Mr. Abbes, Mr. Carr,

and Mr. A. Hancock took part, and Mr. Abbes stated that the re-

sult of his observations on the spot was that he had arrived at a

somewhat different conclusion.

In a paper read before the Institute of Civil Engineers^ on

VOL. IV. PT. II. M



90 president's address.

the Srd May, 1859, by Mr. T. E. Harrison, Member of the

Institute of Civil Engineers, "On the Tyne Docks at South

Shields," which were recently opened for traffic, Mr. Harrison

states that " the first-point of engineering interest was the

nature of the foundations. A series of careful borings showed,

that though there was, in places, a strong stony clay, resting on

the coal measures, yet that this clay was very partial, dipping

suddenly away. Within a few yards of the clay-bed, borings

were made to a depth, in some places of seventy feet and U23wards

through the mud or slake deposit, without getting a bottom

;

showing that not only the clay, but the coal measures were gone.

The original level of the ground was ascertained to be ten feet

below the lowest ebb of a spring tide at the present time, eon-

firming the opinion that a general depression of the east coast

had taken place."*

It would be interesting to ascertain the results of the excava-

tions in forming the docks at Sunderland, Hartlepool, and other

places on the east coast.

2. " On the occurrence, on the Durham coast, of Acmcea Testu-

dmalis." By Mr. Albany Hancock.

8. " On the occuiTcnce, between Sunderland and Hartlepool

of a species of Teredo, and of XylopJiaga dorsalis.^^ By

Mr. Albany Hancock.

4. Ornithological Notes. By Mr. John Hancock,

In reference to Mr. John Hancock's paper, Mr. Carr, the Eev.

Mr. Tristram, Dr. Charlton, and others, gave accounts of interest-

ing ornithological facts which they had noticed ; and a general wish

was expressed that the members would furnish the Secretary

with brief notices of interesting facts in any branch of Natural

History.

The chairman congratulated Mr. A. Hancock and the Club on

the great honour which had been conferred on him and them by

the award to him of the Gold Medal of the Koyal Society, for

his valuable researches on the Anatomy of the Mollusca; and

expressed a hope that, at the next meeting, Mr. Hancock would

* Engineer, 13th May, 1859.
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allow the members to inspect the medals, to which he suitably

responded in the affirmative.

Dr. Donkin then read his paper " On the Marine Diatomacece

of Northumberland," illustrating his remarks by most beautiful

specimens, exhibited under microscopes belonging to himself, Dr.

Embleton, Mr. H. B. Brady, and Mr. Marreco. He gave a brief

and interesting account of these beautiful creatures, which he

said were considered to be vegetable organisms, from their

resemblance to the Desmidice, a race of freshwater Algce, but the

rapidity of their motions, and other facts in their history, would

lead an observer to suppose that they were animals. He de-

scribed the curious siliceous shells, or shields possessed by them,

which from their indestructible character and their infinite

number, are found in some localities in immense quantities, espe-

cially in a fossil state, in which they form strata of considerable

thickness, known as fossil or infusorial earths, which, as Tripoli,

and under various names, are extensively used for polishing

metals. These siliceous shields, under the microscope, present a

most beautiful appearance, being delicately sculptured in designs

and patterns of infinite variety and beauty. They exist where-

ever water is found, and in the Antarctic Ocean are found in such

immense quantities that Dr. Hooker considered that, but for

them, the due quantity of oxygen in the air and water (without

which animal life could not exist) would not be maintained.

Dr. Donkin gave an account of his own discoveries on the

Northumberland coast, which number some fifty species pre-

viously unknown to science ; he also described the mode of col-

lecting and preparing them.

Mr. Daniel Oliver jun., F. L. S., then exhibited, under the

microscope, a large number of beautiful sections of wood prepared

by Mr. Thomas Atthey, of Cramlington, for the Museum at the

Royal Botanical Gardens at Kew ; and Mr. H. B. Brady, for

the information of the practical microscopists present, described

the method adopted by Mr. Atthey in preparing and mounting

these specimens.

The Fourth and Last Evening Meeting of the session was

held on Thursday, the 17th of February, when about fifty gentle-
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men were present^ and also some ladies. After tea and coffee as

usual, Mr. H. B. Brady read an interesting paper on " Some

methods of Mounting and Preserving Objects for the Microscope,"

and exhibited a series of illustrative specimens under the micro-

scopes belonging to himself. Dr. Embleton, and other gentlemen.

Mr. Albany Hancock, at the request of the President, exhibited

to his fellow-members the Gold and Silver Medals awarded to

him by the Royal Society in the preceding month.

Mr. Henry T. Mennell, the corresponding Secretary, read a

paper " On the Occurrence of rare Mollusks on the Northumber-

land Coast," which he illustrated by a great variety of specimens^

and an abstract of which has appeared in our '' Transactions.''

The members present were much amused by the graphic descrip-

tion of the visits paid by our Naturalists to the " five-man boats'*

of the Whitby fishermen, who occasionally seek a market for

their fish at Newcastle Quay. The fishermen have acquired a

knowledge of the rarer treasures of the deep, and lay them aside

whenever they fall into their hands, for sale to Naturalists, with

whom they drive hard bargains. They have names of their ovvrt

for what they find (names unknown to the books), such as " Wide

Mouth," "Twisted Whelk," and "Lang Neck." Mr. Mennell

exhibited, under the microscope, tongues of most of the species

mentioned in his paper, and also sections of the shells.

Dr. Embleton exhibited living specimens of a genus ( C7/dippe)

of the Ciliograde Acalephce, which he had found on the sands at

CuUercoats, having been cast up by the tide (as is not uncom-

monly the case after a storm.) The members passed the bottle

containing the specimens from hand to hand; and the ciliary

motions of these singular gelatinous animals, the inhabitants of

every sea, were wonderingly observed. The exhibition was of

short duration, for the Doctor said he must remove them to an

atmosphere more congenial to their constitution than that of the

Club-room.

Mr. John Hancock exhibited a dead specimen of the Great

Auk (Alca imperinis), and also one of its eggs. This bird is said

to be extinct, and Mr Hancock's specimen is supposed to be the

last that lived, and the egg the last that it laid ; so that, on this
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assumption, the members of the Club were looking on the ex-

piring effort of a race. Mr. Hancock exhibited models of eight

other eggs, of the same bird, so admirably executed as not to be

distinguished from the veritable egg. There were, he stated,

but fifteen of the eggs of the Great Auk existing (as far as he

knew) in this country. Upwards of a hundred years ago, said

Mr. Hancock, the Great Auk was a plentiful bird in Newfound-

land and Iceland ; and he was himself inclined to believe that it

was not yet extinct. His own specimen he had got from Flens-

berg, but it was taken on the N.E. side of Iceland.

Dr. Charlton thought, with Mr. Hancock, that the Great

Auk was not extinct. He had that day been reading some

documents on the subject, which he would translate for a future

meeting ; and I believe we are to be favoured with a paper by

him on the subject to-day.

Mr. Mennell exhibited a digest of the rain-fall of Northum-

berland and Durham, in 1858, accompanied by some editorial

remarks, showing that the rain-fall of the year was but one-half

of the average. He also stated that our fellow-member Mr.

John Watson, F.R.A.S., Washington, had kindly undertaken

to prepare a paper on the Drought of 1858, for the " Transac-

tions."

As the room in which these Evening Meetings have been held

is about to be dismantled, and its site incorporated in the new

Lecture-room of the literary and Philosophical Society, it will

be the duty of the officers now to be appointed to make arrange-

ments for a place in which to hold our Evening Meetings. We
owe a debt of gratitude to the Society and to the Farmers' Club

for the accommodation afforded to us ever since the establishment

of the Club.

In response to the frequently expressed wish that members

would forward to the Secretary brief notices of interesting facts

in any branch of Natural History, the following intimations have

been received.

Mr. John Thompson communicates the following list of

mosses new to the district, or found in localities previously

unrecorded :

—
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Phascum nitidum. Near Croft Wood, Durham.

—- multicapsulare. Wet, clayey bank, Gibside Wood.

Orthotrichum Bruchii. Near Wardrew, Gilsland.

Drummondii. Banks of the Tees, near High

Force.

. phyllantlium. Near Newbiggin-by-the-Sea.

Bartramici ccdcarea. Chesterholm.

arcuata. Near the waterfall, above Wardrew,

Encalypta streptocarpa. Cupola bridge, Whitfield.

ciliata. Roman Wall, near Sewing Shields,

Mr. W. Dinning of Gateshead, writes that he caught a Cam-

berwell Beauty on the 14th of August, on the banks of the

South Tyne, about a quarter of a mile above Haltwhistle. When

he first saw it, it was coming over the river, and flew into a wild

raspberry bush, a few feet from where he was standing; he

caught it with a net before it had time to rise.

The extraordinary influx of this rare insect, last year, deserves

particular notice. In addition to the above, many instances of

its appearance are recorded below. On reference to Wailes's

Catalogue, its previous rarity in the district will be found.

John Hogg, Esq., of Norton, communicates the capture of

Vanessa Antiope at Wynyard, on September 28, and also near

Stockton, about the same date.

The late J. C. Backhouse, Esq., of Darlington, states, in the

" Zoologist," 6276, that he took the Vanessa Antiope at Black-

well, near Darlington, at the end of August, and the Colias

Edusa, another butterfly rare in this district, at the same place

and date.

P. J. Selby, Esq., in the ^' Transactions of the Berwickshire

Club," records the capture of the Camberwell Beauty at Twizell,

near Belford, in September; and

Mr. E. Mounsey communicates the capture of a specimen of

the same insect at Castle Eden on the 15th September.

Mr. William Backhouse informs the Secretaries that he has

taken the Harvest Mouse at St. John's, Weardale, 800 feet

above the level of the sea—a very unusual circumstance.

Mr. J. A. Stephenson, of Gateshead, writes that he noticed a
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Glow-worm (wliich is not often met witli in this part of the

country) in the fields between Benton Station and Killingworth,

on the evening of the 12th January, 1859, and that he had been

informed by Mr. Scott, of Killingworth, that he had observed

several in the same place in the latter part of last summer.

Mr. W. H. Brown, our local Secretary at North Shields,

communicates that he has observed.

At North Shields, on the 13th January, the Pansy in flower.

„ „ 14th „ Wallflower.

yj „ 20th ,, Blue Hepatica.

J, „ 21st ,, Christmas Rose.

i) „ 22nd
,j

Stock.

„ i, 23rd „ White Rock Cress..

i, „ 26th „ Red Primrose.

,; „ 31st „ duckweed.

„ „ 31st „ Auricula.

Rose trees were in leaf, at Tynemouth, by January, the 20th.

The district was subsequently, and particularly during the

latter part of April, visited by easterly gales, which stripped the

trees of their young leaves. In several instances, in Northum-

berland, the eggs of the rooks were pitched out of the nests, such

was the vibration of the trees occasioned by the blast, and the

green fields resumed a sterile appearance ; notwithstanding

which the Hawthorn blossom is now abundant, and it was seen

near Newcastle ten days ago, the 10th May.

An unusually brilliant Aurora Borealis was visible on the

evening of Saturday, the 4th of December, 1858. Mr. Mennell

contributed a short notice of it to one of our local prints, in

which he states that, when he first saw it, at about eleven

o'clock, a mass of deep crimson rays shot up from the nor-

thern horizon, and was met by another equally brilliant mass

of pale yellowish-white rays rising from the west. These

culminated in a sharply-defined point of intensely brilliant crim-

son immediately overhead. After a time however, the whole of

the rays became crimson, near the horizon, getting paler as they

ascended ; and instead of meeting in a well defined point, they

terminated overhead in a confused mass of serpentine rays of
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constantly varying brilliancy, which were alternately extin-

guished and revived every moment, reminding him of a brilliant

gas illumination on a windy night. Mr. Mennell observes that

only on one occasion,^ some eleven years ago, had he seen an

equally beautiful Aurora, and he believes that it is by no means

a common phenomenon. I fully agree in Mr. Mennell's description

and his conclusion, and shall only add that I saw this Aurora

earlier than he did, and that I had a peculiarly favourable

opportunity of observing the former Aurora alluded to by him,

that of the 24th October, 1847, being a traveller by the

night mail from London to Newcastle. An interesting and ably

illustrated description of it was published by Messrs. John H.

Morgan and John T. Barber, both of Cambridge, a copy of

which, belonging to the Literary and Philosophical Society, lies

on the table ; and it will be found to contain Notes by Professors

Phillips, Challis, and Chevallier, detailing their observations at

York, Cambridge, and Durham; and an important paper by Mr.

Glaisher, of the Royal Observatory, Greenwich, with reference

to the disturbance of the magnetic needle observed ; and I would

particularly refer to the concluding observations, " On the

methods of observing the Aurora Borealis."

Having now traced the proceedings of the Club durmg the

year, I must notice the works in progress by some of our most

active members.

Mr. John Hancock is engaged in preparing a Catalogue of the

Birds of the two Counties for our " Transactions."

Mr. John Thornhill is engaged on a Catalogue of the Mosses.

Mr. Henry B. Brady is engaged in studying the Foraminifera^

and will be glad of specimens and information on local forms.

Dr. Donkin, and Mr. Atthey are investigating Diatomacece.

Mr. Bold will probably catalogue some of the smaller classes

of insects, the scarcity of books on this subject in our local

libraries being the great drawback.

The second part of Mr. Wailes's catalogue of Lepidoptera will

probably be ready in the Autumn.

Mr. Howse's paper on Jarrow Slake is still "expected shortly."

We have to regret that no further progress has been made
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with the very important Catalogue of Phints entrusted to Mr.

Storey, who has collected a vast amount of necessary matter.

Our late Secretary, Mr. Daniel Oliver, jun., F. L. S., is engaged

at Kew on several important botanical monographs ; one, on the

Indian JJtriculacece, has just appeared in the "Transactions of

the Linnsean Society."

Mr. Thomas Atthey has prepared a large series of sections of

rare and curious wood-structure for the Kew Museum.

Mr. Albany Hancock's valuable paper on the Anatomy of the

Brachiopoda has just appeared in the " Transactions of the Royal

Society," and he is now engaged in investigations of a similar

character on the Anatomy of the Lamellihranclis.

It is also hoped that Mr. George Tate, F. Gr. S., of Alnwick,

will present to the Club a Catalogue of the Mountain Limestone

Fossils of Northumberland and Durham.

Mr. Alder has described two or three new species of Corallines,

which will form a supplement to his valuable Catalogue of

Zoophytes.

Mr. Rupert Jones has kindly offered, in conjunction with Mr.

J. W. Kirkby, of Sunderland, to furnish the Club with a paper

on the Permian Entomostraca of the district, which I also see in

the list of papers to be read to-day.

I cannot conclude this address without an allusion to the loss

we have sustained during the year in the death of several of our

a,ssociates and friends. Of those whose loss we lament I must

name Hugh Lee Pattinson, Esq., F. R. S., and of many other,

learned societies, whose devotion to natural and physical science

in his own practice, and the warm and hearty encouragement

which he cheerfully afforded to the inquirer, based as it was upon

his deep and extensive acquaintance with almost every branch of

Natural History, rendered him a valuable and delightful associate,

and his loss is severely felt and much lamented.

In W. H. M. Sidney Esq., of Blyth, the Club has lost an old

and valued member, who always evinced an interest in its

proceedings.

Wm, John Forster, Esq. of Tynemouth, has also been taken

from us. To him the Museum of the Natural History Society

VOL. IV. PT. II. N
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is indebted for many valuable contributions, especially for the

splendid specimen of the Sun Fish, Orthagoriscus mola, which

had been so admirably preserved by Mr. John Hancock.

I shall only select one more name, that of Mr. W. K. Loftus,

whom I had the pleasure to number among my friends, and to

allow him to pass away unrecorded would be ungrateful. In

recording his loss, I could not hope to present to you a

more appropriate tribute to his memory than that which ap-

peared in the Gateshead Observer of the 12th March, 1859,

by a kind and well informed friend of the deceased. I shall

therefore quote it. "Mr. Loftus," says the journalist, "who

very early exhibited a decided bent for geology, was educated

at Cambridge University, and there attracted the notice of Pro-

fessor Sedgwick, who proposed him as a Fellow of the Geologi-

cal Society; and afterwards, of Sir Henry Delabeche, through

whom he was appointed on the Turco-Persian Commission.

The deceased spent four years (from 1849 to 1852), in Asia

Minor and Assyria, being under the command of Major General

Sir W. Fenwick Williams, of Kars (then Colonel Williams),

when that distinguished soldier, on behalf of England, acted

with the commissioners named by the Emperor of Eussia in the

settlement of the frontier between Turkey and Persia. The

opportunities thus presented by a residence in a land little trod-

den before by the foot of the European, were not neglected by

Mr. Loftus, whose researches in the sphere of Rawlinson and

Layard were attended by equally brilliant results. The success

which rewarded his archaeological explorations in the mounds

which entomb the departed cities of the East, led to his being

sent out in 1853, by the Assyrian Society, on a second expedi-

tion, to still further prosecute his researches, the fruits whereof

were subsequently published by Mr. Loftus in a most interesting

volume, embellished with engravings of the sculptures and cunei-

form inscriptions of Babylonia, Chaldea, and Susiana. Four

of these extraordinary inscribed and sculptured stones (a gift

from Mr. Loftus,) have lately been placed in the vestibule of the

Literary and PhilosojDliical Society of Newcastle (the museum

of the Natural History Society, of which he was for some time
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Secretary, having previously been enriclied by contributions

from the same donor.) Upon the return of Mr. Loftus from

Nineveh, he received an appointment on the staff of the Geolo-

gical Survey of India ; and his labours in that capacity were only

interrupted by the breaking out of the mutiny and war. His

health having suffered from a coup de soleil, received in the dis-

charge of his duties, and also from repeated attacks of fever,

caught on the low lying shores of the Euphrates and the Tigris,

and in the marshy grounds of Assyria (which had sapped a

constitution previously sound and vigorous), he was ordered to

Rangoon to recruit. In the beginning of November he embarked

for England; and before he had been a week at sea, he suc-

cumbed, alas, to his fatal malady. Mr. Loftus was well-known in

Newcastle, where his kindly disposition, amiable temper, and

winning manners, made him many friends, by whom his un-

timely end is greatly regretted. He was also highly appreciated

in scientific circles; and the learned Chevalier Bunsen, by whom
he was much esteemed, obtained, while Prussian Minister at the

Court of St. James, some of his Nineveh sculptures for the

Royal Museum at Berlin. Mr. Loftus was the reputed dis-

coverer of the city or cemetery of Warka, the ancient Erech, the

birthplace of Abraham. The earthenware coffins sent thence to

the British Museum were so uncommon and remarkable, that a

new department had to be formed for their reception ; and many
other of his contributions to that great national collection of

antiquities are also regarded as unique. Mr. Loftus, although

not actually a native, always regarded himself as "a son of

Newcastle." He was born however at Rye, in Sussex, and was

grandson of the late Mr. Loftus, the well-known coach proprie-

tor in Newcastle. He was for some years a pupil of the New-
castle Grammar School ; and went thence first to Twickenham,

and afterwards to Cambridge. * A better man, a more zealous

and faithful public servant,' says General Williams (in a letter

of condolence to surviving friends), 'never lived.'

"

In conclusion, I beg to express my personal acknowledgments

to our corresponding Secretary, Mr. H. T. Mennell, for the zeal

and ability evinced by him in promoting the objects and in-
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terestsof the Club, and also to our Local Secretaries, Messrs. St.

John Crooks and W. H. Brown; and to state that the present

satisfactory position of the Club is very much owing to the exer-

tions of these three gentlemen, and to our late Secretary, Mr. Daniel

Oliver, jun., who although no longer among us affords us frequent

and valuable testimony that he is still of us, and desirous to aid us,

as few can do so well.

The following gentlemen have been elected members of the

Club during the past year :

—

At the First Field Meeting, Messrs. Martin Greener,

Joseph Potts, jun., J. H. Cox, and George Booth, of Sunder-

land ; Mr. George Bolton, of Gateshead ; Dr. Bramwell, of North

Shields; and Messrs. William Daggett and William Woods, jun.,

of Newcastle.

At the Second Field Meeting, Mr. John Fenwick, of Pre&-

ton. North Shields ; and Mr Arthur W. Dixon, of Sunderland.

At the Fourth Field Meeting, Messrs. R. B. MacAllum,

and James Hall, of Newcastle; and Mr. William Dinning, of

Gateshead.

At the Fifth Field Meeting, Messrs. W. Robson, and J. C.

Mounsey, of Newcastle ; and Mr. Edward Shotton, of North

Shields.

At the Sixth Field Meeting, Mr. Andrew Bolton, of New-

castle; Mr. Robert Davis, of Wreckenton; Messrs. J. W.
Fenwick, and Emanuel Young, of North Shields; and Messrs.

W. Moore, R. 0. Harrison, and George Lindsay, of Sunderland.

At the Marsden Mei;j"ing, the Rev. Rowland East, Messrs.

T. Humble, M.D., and Sept. Peart, of Newcastle; Dr. Matthew,

of Tynemouth; Messrs. H. Clark, Horatio Adamson, Robert

Spence, and Dr. Bourne, of North Shields; and Messrs. Thomas

Steele Dodgson, and J. N. Robinson, of Carlisle.

At the First Evening Meeting, Mr. Reginald Bligh Read,

of King's College, London; Messrs. J. G. Anderson, Henry

Tennant, J. Pattinson, J. Davidson, H. B. Brady, and Algernon

F. Marreco, of Newcastle ; Mr. J. A. Stephenson, of Gateshead

;

Mr. George S. Brady, of Sunderland ; and I. Foster Spence, of

North Shields.
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At the Second Evening Meeting, Mr. Jolm Watson F.R.A.S.,

of Pattinsontown ; Mr. George Baker Foster, of Cowpen Cottage,

Blyth; Mr. James Clephan, of Gateshead; and Mr. B. Plum-

mer, jun., of Newcastle.

At the Third Evening Meeting, Mr. W. Wrightson, of

Newcastle; Messrs, J. H. Cleasby, and Joseph Clephan, of

Gateshead; and Mr. James Hamilton, of Sunderland.

At the Fourth Evening Meeting, Mr. Thomas Thompson,

of Winlaton; Mr. J. H. French, of Gateshead; Mr. Robert

Greenwell, of Newcastle ; and Messrs. W. F. Filter and R. M.

Tate, of North Shields.

X.

—

Notes on the Rain-fall for 1858. By Henry T. Mennell.

In presenting to the Club the accompanying digest of the

rain-fall, for 1858, my first duty is to acknowledge the kindness

of those gentlemen who have so obligingly furnished the Club

with the results of their meteorological observations. They are

as follows:

—

Allenheads Mr. Thos. J. Bewick, Allenheads, Lead Mines.

Bywell Ditto.

Wylam G. C. Atkinson, Esq., Wylam Hall.

Durham.. Mr. A. Marsh, Durham Observatory.

Washington {^^^' '^' Watson, F.R.A.S., Washington Chemical

North Shields Mr. Eobert Spence.

Newcastle =Lieut. O'Grady, R.E.

Stamfordham Rev. J. F. Bigge, Stamfordham Rectory.

LiLBURN Tower, near Aln-
wick, the seat of E. Col-
lingwood. Esq

Roddam Hall, at the foot of "j

the Cheviots, the seat of
Wm. Roddam, Esq. .,

HowiCK Hall, the seat of)
Earl Grey J

" "

Bishopwearmoutii Dr. Ogden.

Whorlton, Teesdale T. Dodgson, Esq., Stubbs House, near Whorlton,

At the begining of last year, almanacs were distributed by

the Club to a number of stations in the two counties for the

purpose of having the number of wet and dry days recorded in

them; as it was believed that records of this nature, extending

9
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over a period of years, affords data for, perhaps, a more correct

estimate of the humidity of a place, than a mere record of quan-

tity, which is frequently disturbed by thunder storms and other

events of a purely local character.

These almanacs have been entrusted to the following gentle-

men, who have kindly made the required observations for the

Club :—

Belford Mr. W. J. Hindhaugh.

DuNTERLEY, near Bellingliam Mr. John T. Dixon.

Langleeford, Cheviot Mr. W. Henderson.

Cramlington Mr. Thomas Atthey.

WiNDYHAUGii, Coquetdale Mr. Thomas Chishohn.

Newcastle Mr. H. T. Mennell.

RoTiiBURY Mr. T. Graham.

Seaiiam Harbour Mr. George Hodge.

SuxDERLAND Rcv. George Iliff.

On the whole, the year has been one of unusual dryness

;

indeed, with the exception of a moderate fall in December, 1857,

there may be said to have been an actual drought from November,

1857, to the end of June 1858, which was severely felt by the

farmers, and many of the manufacturers of the district.

In July several heavy thunder storms afforded some relief,

particularly one on the 24th of that month, which was felt with

more or less severity at all our stations from the Tees to the

Coquet.

The valuable meteorological records of Mr. Atkinson, of Wylam
Hall, extending, as they do, over a large number of years, afford

us the means of illustrating the unusual dryness of the year.

During a period of twelve years, extending from 1845-57, the

average fall of rain, in the vale of Tyne, was 32-59 inches; in

1858, it was only 18*20; the fall in 1858 was, therefore, little

more than half an average one. If we were to take only the

first six months of the year, the result would be still more strik-

ing; as, from July to December, the fall was nearly an average

one. In the table of wet and dry days, the prevailing winds are,

in several cases, given; from them it will be seen that westerly

winds were by far the most nunierous; and although this is, I

believe, usually the case, yet, in 1858, we had much fewer



NOTES ON THE RAIN-FALL FOR 1858. 103

easterly winds than is generally the case. On and near the

coast, the south-east winds bring the most rain ; the infrequency

of this wind during the past year agrees with its unusual

dryness.

The following statement of the number of days on which

certain winds prevailed, at a few stations, will further elucidate

the subject:

—

N. N.E. E. S.E. S. S.W. \V. N.W.
SeAHAM Harbour... 32 31 17 45 31 96 75 38

RoTHBURY 3 30 52 22 4 28 165 59

Belford 4 15 35 45 14 124 66 61

Dunterley 37 27 55 43 9 8 151 27

Langleeford 26 20 43 34 33 25 120 64

Sunderland 5 32 1 78 14 129 35 72

The extraordinary falls of rain recorded at North Shields will

probably excite some attention. The inquiries which have been

made have failed to elicit any inaccuracies in the observations or

in the gauge employed. Whether any very local cause may affect

it, can only be proved by comparison with other returns from

the immediate neighbourhood. Mr Spence informs me that a

large number of extraordinary falls occurred, the effects of which

on the land and streams in the neighbourhood, confirmed the ac-

curacy of the quantity measured by the gauge. It will also be

observed that, during the first six months of the year, the return

coincides pretty well with that from other places on the coast,

such as Bishopwearmouth and Howick.

At the Anniversary Meeting, a small sub-committee was ap-

pointed to take such steps as they may think necessary to ensure

uniformity and accuracy in the returns furnished to the Club.
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XL—On the Drouyht of 1858. By Mr. John Watson, F.R.A.S.

This paper is devoted to a twofold object. First, the collection

of a few facts respecting the remarkable drought of 1858, with a

view to placing them on permanent record in our " Transactions
;"

and, secondly, furnishing an answer to a very important ques-

tion, raised last year in one of our local papers—namely, Is

the fall of rain in this country diminishing ?

A very good reason why last year's drought ought to receive

some attention at our hands, is because it was felt in its greatest

severity in this immediate neighbourhood. It commenced in the

early part of November, 1857, and lasted nearly eight months.

During that period (two-thirds of a year), the fall of rain at

Wylam, Newcastle, Bishopwearmouth, Durham, and Washing-

ton, taking the mean of all these stations, was only about five

inches, instead of fifteen to eighteen inches.

A month without rain in this country, is an exceedingly rare

occurrence, even in summer; but, in our "Transactions," it may

be seen that at Newcastle, Lieutenant O'Grady's register shows

an entire blank in December, 1857; and during the following six

months, only three inches of rain were collected ! And at Wash-

ington, in the six months between the 9th of November, 1857,

and the 9th of May, 1858, only 2-41 inches were measured. In

these two instances we have records of a drought which, so far

as I can learn from existing records, is quite unparalleled in

this country. The annexed table, chiefly compiled from the Club

register, shows at a glance the fall of rain at a few stations dur-

ing the first half of 1858, as compared with the first six months

of previous years. This table might easily have been increased

in length; but my object is to show that the drought has been

most intense in this locality, as just mentioned.

First 6 Months
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First 6 Months Previous
of 1858.

_
Average.

Inches. Inches.

Bridgwater 6-70. 15-70

Bywell 6-87 13-30

Durham 4-85 12-70

Wylam ,.4-77 13-27

Bisliopwearmoiitli 4-42 9-G6

Washington 4-00 10'72

Newcastle 3-05 9-75

If all the newspaper facts and scraps had been preserved re-

specting the drought, the result would have been a curious

collection. In many places, the failure of springs and wells was

noticed early in April, and water could hardly be obtained for

domestic purposes. At Nottingham, in August, Mr. Lowe, in a

letter to the Times ^ said:—"All the grass fields about here are

now burnt up ; many ponds dry ; and if it goes on much longer

without rain, the cattle will die for want of water. Partridges

are now dying from this cause. Corn has come ripe suddenly

for want of water to keep it growing." On some farms in the

county of Durham, the surface of the land was baked as dry and

hard as macadamized roads, and the failure of crops was of very

common occurrence. The water-works at many places partially

failed, as at Bolton, Liverpool, and at Manchester.

One local anecdote must suffice. In August last, the Mecha-

nical Engineers met in Newcastle, and the members of this Club

were invited to contribute microscopes for an Evening Conver-

sazione. One member, on being asked to name an object,

hastily said he would exhibit the circulation of blood in the tail

of the newt, a very pretty object; but, the Triton was yet to be

caught ! Pools, never before known to be dry, had previously

supplied them at a moment's notice; but, on that occasion, they

ivere dry; and a walk of some fifteen miles from place to place,

in search of a newt, was the penalty inflicted on the thoughtless

microscopist.

At Berwick-upon-Tweed, it was said that there had not been

an available shower of rain from August, 1857, to August, 1858

;



108 ON THE DROUGHT OF 1858.

and numerous springs were dry, which the "oldest inhabitant"

could not remember to have failed before. There, a very curious

circumstance occurred. New water-works had been constructed

by an eminent London engineer ; but, when the time for opening

arrived, the founts had dried np, and the engineer was most

soundly abused for not supplying water as well as pipes. The

tale of his sorrows was told in London, and supplied an interest-

ing topic for conversation. Speculations were hazarded to

account for the mishap ; and a paragraph appeared in the Builder

newspaper, which was copied by many other papers, ending

thus:—"It has been noticed, for the last fifteen years, that the

seasons are modified, and that the fall of rain is diminish-

ing. Will cultivation and land - drainage account for the

change ?"

The question here started is one that ought not to be treated

lightly ; for, at first sight, there does appear to be some ground

for such a conclusion. We all know that water is more likely

to be condensed and precipitated as rain by a cold and wet sur-

face than by a warm and dry surface ; and these are the condi-

tions of undrained and drained lands. Moreover, vapours, for

the formation of rain, rise copiously from undrained marshy

land; but the same cannot be expected from a well drained

surface, where there really is no water to be evaporated. But

this question can be most effectually answered by reference to

old meteorological records, and comparing them with those of

the present time.

In comparing the fall of rain at different periods, it is very

important to always refer to the same locality, and even to the

same gauge, if possible, as local circumstances often influence

the deposit of rain. In the absence of a continuous register at

any one place, we must be content to refer to at least three, all

of which I believe have been kept with great care.

To Dr. Derham, the eminent English divine, we are first

indebted for the fall of rain, during six consecutive years, in the

early part of last century. At his rectory at Upminster, in

Essex, he measured

—
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In the year 1700 l'J-03 inches,

1701 «
1''^'69 V

1702 »
20-38 „

1703 23-99 „

1704 15-80 „

1705 16-93 „

Mean annual fall 19-14 „

From the register kept by the Eoyal Society, we arrive at

the quantity of rain that fell in the neighbourhood of London

during the seven years between 1774-1780.

In the year 1774 26 3 inches.

1775 24-1 „

1776 20-3 „

1777 .....o 25-4 „

1778 20-8 „

1779 26-8 „

1780 17-3 „

J5

Mean annual fall 23.0 „

About the end of the last century, Dr. Dalton compiled the

following valuable table, showing the average fall in a few

counties during several years :

—

Counties. Places. Mean.

Middlesex London (7 years) 23-0

Surrey Lambeth ( 9 years) 22-7

Hertfordshire Ware (5 years) 25-0

Huntingdonshire Kimbolton (7 years) 25*0

Derbyshire Chatsworth (15 years) 27-8

Rutland Lyndon (21 years) 24-3

Northamptonshire Oundle (14 years) 23-0

General mean 24.4

The Royal Society's register was removed, a few years ago,

to our national observatory at Greenwich, where the most trust-
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worthy Observations are now made, and of whicli a digest is

published weekly and annually, by the Registrar General, in his

reports on the State of the Public Health. The following

table shows the annual fall during the last ten years, including

the wet year 1852 and the dry year 1858:

—

In the year 1849 23-7 inches

„ 1850 19-7 „

„ 1851 23-7 „

„ 1852 34-2 „

» 1853 30-0 „

„ 1854 19-0 „

„ 1855 23-8 „

„ 1856 21-9 „

3857 21-4 „

1858 17-7 „

Mean annual fall 23-5
?>

which shows that, notwithstanding extensive draining opera-

tions, the fall of rain has not sensibly diminished in the south

of England during the last 160 years.

The fall of rain is, however, as we have already said, very

seriously affected by local circumstances; and already we have

evidence, both direct and collateral, to show that the plot of

country between the Tyne and Wear—say from Durham to

Newcastle at least—is one of the driest spots in England—per-

haps the driest. Nor is this the result of mere accident, but

rather produced by the action of physical laws which are every

day becoming better understood. To the naturalist I can think

of nothing that can be more interesting than an intimate know-

ledge of the effect of all known causes in modifying the climate

of his own immediate neighbourhood; and were I certain that

the task had not already been performed, I might have swelled

out this paper to a much greater length, by pointing out some

peculiarities which sensibly diminish the fall of rain in this

locality.
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XII.— Oil the Great Auk {Alca Lnjyennls). By Edward

Charlton, Esq., M.D.

Not many generations ago, and long subsequent to the great

era of the invention of printing, some gigantic birds inhabited

the southern hemisphere, but have now become utterly extinct.

The Dodo has disappeared from its last habitat in the Isle of

France, and not even a perfect skeleton has been secured of its

remains; while a still larger bird, the Dinornis of New Zea-

land, has been in existence, perhaps, within the memory of

persons yet living, or, at all events, individuals of the species

survived until very recent times.

In the far north, in our own days, a similar fate threatens

the bird we are about to speak of, though we rejoice to say it

cannot be considered as entirely extinct. The destruction of

the Dodo was, doubtless, owing to the great facility with which

that bird was captured, and to the excellence of its flesh for the

table ; and the latter cause, no doubt, influenced the inhabitants

of New Zealand when they hunted down the Dinornis to its

utter extirpation.

Not only is the Great A.uk a timid, stupid, and gregarious

bird, especially in the breeding season, but its flesh was

anxiously sought for by the earlier navigators, as superior to

that of all others of its tribe. We do not, however, suppose

that those rough mariners were very particular in their diet.

Any fresh meat would taste exquisitely, after weeks and months

of privation on salted provisions; and even at the present day,

the inhabitants of Northern Europe, of Iceland and of the

Faroe Islands, maintain that the Guillemot and the Razor-bill

are culinary delicacies of a superior description.

Many of the modern writers on Ornithology have come to the

conclusion that the Great Auk is now really an extinct species.

We hope, however, to show that it is not, as yet, entirely

extirpated, though, at the same time, we confess our inability

to point out its precise habitat. At long intervals, sometimes

of ten or fifteen years, a few individuals of this species have
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made their appearance, during the present century, in the

Icelandic seas and other parts of the Arctic Ocean; but no

breeding places to which these birds annually resort is now

known to naturalists. With the exception of the late Mr. Bul-

lock, of London, no Ornithologist of the present century has

observed the Great Auk in its wild state. Mr. Bullock, as is

well known, chased one of these birds in a six-oared boat off

the island of Papa Westra, in the Orkneys, in 1812, where

they had bred for many years. The female bird was soon after

shot, and sent up to London. But even the older naturalists

rarely saw this bird alive. Wormius (or Ole Worm), the

Danish naturalist, who wrote in 1655, is almost the only one

who speaks of its habits from actual observation. " I received,"

savs he, " three skins of this rare bird from Ferro, and also a

living individual from the same locality. The live bird I kept

for several months in Copenhagen. It was probably a young

one of the species, as in size it did not much exceed the bigness

of a goose. It could swallow at once a whole herring, and

occasionally could take three in succession ere it was satiated."

Wormius's figure in his Museum Wormianum, is on the whole

pretty accurate, with the exception of the ring round the neck

;

and it is probably the only drawing that has been taken from

the living bird. His specimen, when drawn, was evidently in

summer plumage ; for, in winter, the black colour of the

throat and foreneck is replaced by white. According to Benicke,

a writer in " Oken's Isis" for 1824 (p. 88), the eye-spot becomes,

in winter, of a dark-brown, interspersed with a few white

feathers. The specimen in the Museum of Natural History is

undoubtedly an immature bird. It belongs to the old Wycliffe

Museum; but no record has been preserved of where it was

obtained. Friedrich Faber, in his excellent " Monograph of

the Birds of Iceland," published in 1822, at Copenhagen, states

that, during his three years' residence in Iceland, he was never

able to meet with a single specimen.

Faber's work has unfortunately never been published in the

English language; though the late Professor Jameson, of

Edinburgh, long ago told us that he had translated it, and we
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ourselves prepared anotlier version of it more tlian twenty years

ago, which has remained in MSS. ever since, "According to

native accounts, the Geirfiigi, or Great Auk, formerly bred

upon two isolated rocks, to the south of Iceland. One of these

lies about fourteen miles to the south of the Westmann Isles

;

and the other, on which the bird was said to have been much

more plentiful, is the first of three rocks off the projecting point

of Rekjanes, on the south-west of Iceland, and about twenty

English miles from the land."

Eggert Olafsen, in his "Travels in Iceland" (p. 983),

accurately describes the Great Auk, and indicates its two

breeding places; adding, that w'hen he was upon Vidoe two

boats went off to the Reykianes rock, and brought him both the

birds and the eggs. This was in the year 1770, or thereabouts.

" For a long time," continues Faber, " the Icelanders have

relinquished the dangerous voyage to the Geirfugi Skjaer, as

it could only be attempted with any chance of success in the

calmest weather, and even then a man had to spring from the

boat on to the rock, with a rope round his body, by which, after

searching the islet, he was dragged off again through the ever

boiling waves."

In the summer of 1821, Faber hired a fishing yacht at

Reykiavik, and, along with a Danish merchant and a Swedish

Count B , reached the rocks off Reykianes on the 25th

of June. For two days they cruised off these dangerous

skerrys, and once accomplished a landing, though Count B
narrowly escaped with his life, having fallen between the boat

and the rocks when attempting to leap on shore. There was

not, however, a single bird of this species to be seen ; and the

same ill success attended his visit the same year to the other

habitat of the Great Auk, near the Westmann Islands. The

fishermen, however, in many parts of Iceland, maintained that

they saw the bird every year upon the coasts. They seemed

to know it well, for they w^ere perfectly aware of its inability

to fly, and believed it to be blind, from a flap of skin that hung

down over its eyes, an idea undoubtedly derived from the

remarkable eye-spot so conspicuous on the summer-plumage.

VOL. IV. VT. II. p
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In the Slimmer of 1813, a vessel from Faroe was becalmed

off the Geirfugi Skjaer, at Eeykianes. The crew, observ-

ing the rocks close by to be free from surf, put out their boat,

and, landing on the islet, found on it a number of Great Auks.

Of these birds they knocked down with their sticks, and secured,

between twenty and twenty-five individuals, and drove the

rest into the sea. One of the birds was taken alive, and brought

to Bishop Vidalin at Eeykiavik, who had the specimen stuffed,

and sent it to a friend in England. The others, I regret to

say, Avere sold on the spot, and eaten. In the succeeding year

(1814), seven of these birds were killed by a peasant at Lautrum

bird-cliffs, on the north-west coast of Ireland. They had

scrambled on to the low ledges at the foot of the bird-cliff,

and were there overtaken by their captors. One of them, before

it was taken, bit a boy so severely through the sleeve of his

calf-skin jacket, that the blood ran down his arm.

The farmer on the Westmann Islands informed Faber, that

about the year 1800 he caught the only bird of this species he

had ever seen, at the bottom of the cliffs on those islands. It

was sitting on its egg, which he correctly described to Faber as

being nearly equal in size to that of the Wild Swan, and in

form and colour exactly resembling that of the Razor-bill.

In 1823, two Great Auks were killed on a low rock, near

the trading station of Q^^iebakke, on the southern coast of

Iceland.

In 1830 and 1831, not less than twenty-seven siDccimens

were obtained on the Eeykianes habitat; and from that time

till 1840, about half a score were obtained in the same locality.

The last birds taken in Iceland were a j^air, male and female,

which were shot in 1844 at their nest, on a little islet near to

Eeykianes.

Of the Great Auk's appearance in our own British seas

during the present century, there have been but very few

instances indeed. Beside the specimens obtained in Orkney

by Mr. Bullock, one was captured in 1822, in St. Kilda; and

the most recent instance on record is that of a specimen now in

the Dublin University Museum, which was taken in May, 1834,



THE GREAT AUK. 115

on the coast of Waterford. The bird was first seen close to the

yawl of a fisherman, and apparently in a starved condition ; for

on his holding out some sprats to it, it came close to the boat

for them. This may, however, have been only that the bird

was so little accquainted with man, and quite corresponds with

the ancient accounts of its stupid character. Another bird of

the species, probably the mate of this, was shortly afterwards

procured in the same locality, but was not preserved.

In Northern and North-Eastern Europe, the Great Auk is

equally rare. According to Benicke, a specimen of the Great

Auk was shot in 1794, in the harbour of Kiel in Holstein; and

in 1838, another bird of the species was killed in the neighbour-

hood of Freidrikstadt. It seems almost certain, too, that in

1848 a Great Auk was shot on the island of Wardoe, within

the Arctic Circle, by one of the peasants there. It is possible

that this bird formerly even bred in Denmark, for portions of its

skeleton have been found and recognized in the so-called

^'Kjokken Moddinger," the remnants of the repasts of the

aborigines of that country. The bird seems, therefore, in former

times to have been widely distributed on the Atlantic coasts

;

but its principal habitat was undoubtedly on the eastern coasts

of Newfoundland and Labrador. Possibly, in earlier times, it

was much more numerous on the eastern shores of the great

Atlantic Ocean; but, on the other hand, the few scattered indi-

viduals that have appeared on our shores, and in the Faroe and

Orkney Isles, may have been originally driven by stress of

weather from the American coast, and have settled down on

the rocks that they had taken refuge on. On the Newfound-

land fishing-banks, the Great Auk was two centuries ago

to be found in great abundance. Its appearance was always

hailed by the mariner ai^proaching that desolate coast as the

first indication of his having reached soundings on the fishing

-

banks. During the sixteenth and seventeenth centuries, these

waters, as well as the Iceland and Faroe coasts, were annually

visited by hundreds of ships from England, France, Spain,

Holland, and Portugal; and these ships actually were ac-

customed to provision themselves with the bodies and Qp;<rs of
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these birds, which they found breeding in myriads on the low

islands off the coasts of Newfoundland. Besides the fresh birds

consumed by the ships' crews many tons were salted down for

further use. In the space of an hour, these old voyagers tell us,

they could fill thirty boats with the birds. It w^as only

necessary to go on shore, armed with sticks, to kill as many

as they chose. The birds were so stupid that they allowed

themselves to be taken up on their own proper element by

boats under sail ; and it is even said, that on putting out a plank,

it was possible to drive the Great Auks up out of the sea into

the boats. On land, the sailors formed low enclosures of stones,

into which they drove the Penguins, and as they were unable

to fly, kept them there enclosed till they were wanted for the

table.

In 1841, a distinguished Norwegian Naturalist (too early, alas'

lost to science), Peter Stuwitz, visited Funk Island or Penguin

Island, lying to the east of Newfoundland. Here, on the north-

west shore of the island, he found enormous heaps of the bones

and skeletons of the Great Auk, lying either in exposed masses,

or slightly covered by the earth. On this side of the island, the

rocks slope gradually down to the shore; and here were still

standing the stone fences and enclosures into which the birds

were driven for slaughter. It is said, too, that as the birds were

fat, and burnt well, they actually were used for fuel, as the dried

bodies of the Auks and Guillemots are still employed on the

Westmanu Islands.

HolboU tells us that no specimen of the Great Auk has been

seen in Greenland since 1815; but Dr. Pingel informed us, in

Copenhagen, in 183G, that two birds of the species had been

killed there since 1830. One was eaten by the Moravian mis-

sionaries, as a wild goose ! and the other was preserved, and is

now in the collection of an Ornithologist at Schleswig.

It has been surmised that the present habitat of the Great

Auk may be upon the inaccessible coast of East Greenland, but

ships sailing between Iceland and that country never meet with

the Great Auk upon their passage; nor was the bird observed

by Scoresby or the few other navigators win ) approached these
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ice-bound shores. Nor did Graah observe tliis bird during his

toilsome researches east of Cape Farewell,

It is possible that a few of these birds still survive on the

islets off Newfoundland or Labrador; but, if not already extir-

pated, the Great Auk will, ere many years have elapsed, be

numbered amongst the things that were.

XIII.

—

On Ancient Remains found in the heel of the River Wear, at

Claxheugh, near Sunderland.

About two miles west of the town of Sunderland, and on the

southern bank of the river Wear, the outcropping rocks of the

upper limestone series project in a bold and picturesque cliff,

well known to geologists as Claxheugh Eock. The stream,

opposite to this point, bends slightly to the north, and is divided

into two channels by a large sandbank, which extends in an oval

form for two or three hundred yards, and is the accumulation of

many centuries' tidal deposit, drift, and debris.

The Commissioners of the Wear, finding that the bank was

on the increase, and becoming a considerable obstruction both to

navigation and the return of the tidal water, have been engaged

in dredging away its northern edge ; and at the eastern extremity,

where the two currents of the divided stream re-unite, forming

at their junction the usual swirl or eddy, the relics here produced

were found. They were dredged up from a depth of ten feet

below the bed of the river, from among thick, condensed layers

of sand, and black loamy mud; containing, beside these animal

remains, the trunks and branches of trees, chiefly oaks, some of

them of magnificent proportions, and all in a semi-petrified

state, from the infiltration of carbonate of lime and the sandy

earths among their texture.

It was not until large quantities of human bones, and the

antlers of deer, had been sent out to sea in the mud hopper, that

my attention was called to three skulls which had been casually

preserved ; and upon my then begging an inspection of anything

curious that might be turned up, Mr. Mcik, the river-engineer,
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took every pains to carry out the search, and kindly forwarded

me those now exhibited.

From the account given by the men at work in the dredger,

the deposit of bones must have been considerable, and formed in

all probability successive layers of animal debris, brought by the

current to this spot.

The first relics to which I would call your attention are the

skulls Nos. 1 and 2, both of which are fine specimens of the male

cranium, well developed, symmetrically formed, and showing, by

the prominent ridges and points of bone to which muscles have

been attached, that the original wearer of the head was a full-

grown, powerful man. My theory is, that he was a Roman

soldier; and I would point out the high receding forehead, great

transverse measurement, broad temples, and projecting facial

angle, as grounds per se for the opinion ; but I have further col-

lateral evidence of a positive and singular kind in relic No. 3,

which was found in company with those skulls, and goes far to

indentify the nation of the man, the period at which he lived,

and the errand upon which he w^as bound. It is a beautiful

bronze coin or medal, so admirable in its workmanship as at once

to attract attention, and which came from the Roman mint when

Roman art was at its culminating point ; the epoch which, we are

told, produced the Apollo Belvidere, the column of Trajan, and

the splendid series of coins, bronzes, and statues which distinguish

the last few years of the first Christian century. The figure on

the obverse is a clear and well-cut bust of the Emperor Trajan,

with laurelled brows, and the first folds of the "toga" sweeping

to the shoulder. The profile exhibits all the intellectual beauty

of the great Roman, and may be taken as a type of the national

beau ideal. We have only to turn to that found on the coins of

Nero to see how, in all ages, the true man is distinguished from

the human brute. The inscription or legend of this side is almost

entirely legible, and (I read it in full) runs thus:—" Imperatori

Caisari Nervse Traiano Optimo Augusto Germanico Dacico Tri-

bunitia Potestate." The medal itself is probably one of those

decreed by the tribunes to Trajan in honour of his great victories

in Dacia; and the first part of the title, which is only partially



FOUND IN THE BED OF THE RIVER WEAR. 119

legible, but common in this coinage, alludes to the Emperor

,Nerva, who, after a short reign, nominated as his successor

Trajan, who thus adopted his name. Nerva ascended the throne

at the death of the monster Domitian, before whom was Nero,

and Trajan was the immediate predecessor of Hadrian of the

Wall, consequently the Eoman Treasure Trove commonly found

in this north country abounds in the coins of Trajan, Hadrian,

Nero, and Domitian. The reverse is a half-nude figure of Hap-

piness (Felicitas), bearing, in the left hand, a cornucopia—in the

right, a laurel wreath. No inscription is legible.

^
There are several reasons why I thus dwell upon the character-

istics and history of this otherwise common discovery of a Roman

coin of a well-known period. 1. It forms a connecting link in

the history of the human remains accompanying it. 2. Eoman

remains have been sparingly found in the neighbourhood of

Sunderland, and none so significant and well defined as this. 3.

It presents certain numismatic peculiarities which, if I am not

in error, make it a rare and uncommon specimen. They amount

to this—that in all the specimens and engravings to which I

have had access, I cannot find any coin or medal bearing exactly

the same impression. I can find on separate coins the impres-

sions borne by this on both obverse and reverse, but I cannot

find them together on the same coin. If the bust of Trajan

and the legend be the same, the reverse is certain to differ. If

I find a reverse indentical (and I only find one), the head or in-

scription is not the same. That in which the bust and inscrip-

tion are most exactly rendered, is engraved in a curious book,

lent to me by the Eev. Eichard Skipsey, edited by Andreas

Morellius, and published at Leipsic in 1695. That which de-

scribes a similar obverse, is described in Dr. Bruce's work on the

Eoman Wall, as having been found, with many others, in an

ancient quarry at Thorngrafton ; but in neither of these are both

obverse and reverse identical.

Inasmuch as Hadrian began his reign a.d. 78, and died a.d.

117, this bit of bronze has been resting in the mud and sand of

the Wear, for at least seventeen centuries, and looks but little

the worse for the immersion. Its situation in immediate juxta-
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position to the skulls on the table, is a circnmstance out of which

a pretty little romance might be contrived. It only needs a

glance to see that the larger skull is that of a man, and a person

of a different race to its companion, No. 3. The smaller head is

evidently that of a young person, and almost certainly of a

woman. The un-united sutures, the smaller size, the slender

formation, the extreme smoothness of the surface (which presents

scarcely any points for muscular attachments), the low, straight,

perpendicular forehead, the small narrow palate, the absence of

the wisdom teeth, all seem to point out the fact as to the age and

gender, while the type of the Northern tribes is plainly imprinted

upon the general conformation of that great genealogist, the

human skull. It is not so easy to say how they came there, but

we may form another theory.

A few hundred yards above the place where they were found,

is an ancient ford—the only |)oint, indeed, where, until recent

times, the river was passable for miles up and down, and this

issued upon an ancient road, still in use, which stretches away

directly northward towards the Pons ^lii and the great stations

of the Roman Wall. It is not ultra-hypothetical to imagine a

party of Roman soldiers, with their female slaves or camp-

followers, taking this route, and, in a boisterous winter flood,

being swept aw^ay and drowned. At all events, it is clear that

they did get there, that they were washed into the natural drift-

trap at the tail of Claxheugh sand-bank; and that they have

afforded us an example of the curious links by which history,

general and topogra23hical, is held together.

Sunderland and its neighbourhood have been by no means pro-

ductive in Roman relics
;
probably from the fact that the discipline

and genius of that warlike people made them keep strictly to the

great military roads and defences which took the middle route of

the country, and led them to avoid the rugged coast and forests

of North Diirham. Beyond sundry articles of j^ottery, found near

the mouth of the river, I am not aware that any Roman relics of

consequence have been disinterred at Sunderland. The suj^posed

neighbouring station of Condercum at Chestcr-le- Street, and

others in the direct line of the Watling Street, together with
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well-marked camps and fortifications in the neighbourhood oi

Durham, would easily account for straggling parties of soldiery

in the surrounding country.

The main interest of the remains before us, I repeat, consists in

the admirable preservation, both of the coin and the skulls ; their

having been found in such a position as to give every reason

for believing that in life their history is as closely connected as

I have tried to make it at the present day ; and the peculiarities

of the medal itself, which, so far as I have been able to discover,

show it to be a specimen of a coinage hitherto undescribed. I

assert this with some reservation, because my opportunities of

comparison and research have been but limited.

As regards the antlers, of which I show two as samples, they

evidently belong to the red-deer, and are only remarkable for

their large size and good preservation. They merely corroborate

what is already well known, that these magnificent animals

abounded in the valleys and forests of the Wear; the latter being,

up to a very recent period, dense and extensive on the northern

slopes of the shore near which these antlers were found. In an

old Saxon poem, referred to the Danish-Saxon period, between

the years 780 and the time of the Conquest, and found in Hickes'

Anglo-Saxon Grammar, the Wear is described as

A river of rapid waves

;

And there live in it

Fishes of various kinds,

Mingling with the floods

;

And there grow

Great forests

;

There live in the recesses

Wild animals of many sorts

;

In the deep vallies

Deer innumerable.

There are, then, the following facts deducible from these relics-

1. That the Komans visited in their wanderings the course and

outlet of the Wear. 2. That they most probably belonged to

the army of Hadrian, the third legion of whose Asturian soldiers

is said to have been stationed at Chester-le-Street. 3. That

substances, animal, vegetable, and metallic, may be preserved to

VOL. IV. PT. II. Q
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an almost indefinite period under water, even where there is a

constant and free access to the salt tides of the ocean.

XIV.

—

On Permian Entomostixica from the Shell-Limestone of

Durham. By J. W. Kirkby. With Notes on the Species ; by

T. KupERT Jones, F.G.S.

The descriptions by Mr. Rupert Jones in Professor King's " Mono-

graph of the Permian Fossils of England," form the first notice

of Permian Entomostraca. In this work Mr. Jones describes

several species, principally from the upper beds of the Permian

rocks of Durham.* In 1856, Professor King noticed the oc-

currence of a single species {Cythere inornata?) from the Per-

mian limestone near Tullyconnel, in Tyrone. | And in No-

vember last year (1858), I made some remarks on some species

from the shell-limestone of Tunstall Hill, in the " Annals of

Natural History."J No other observations have been made on

Permian Entomostraca in Britain.

In 1854, Dr. Reuss described ten species from the Permian

'

rocks of Germany, They were obtained from the Unter Zech-

stein of Bleichenbach and Selters, in the Wetterau.§ Some of

the species he considered to be new, others to be identical with

forms found in the upper Permian beds of Durham.

In the same year six new species were described by Count

Alex. Von Keyserling, from the Permian rocks of Russia.
||

In 1855, Dr. Richter noticed the occurrence of eight species

in the Unter Zechstein of Saalfeld. Among them was one form

considered to be new ; the rest were referred to species that had

been previously described by Jones and Reuss.^

The following remarks refer more particularly to the Entomos-

* " Monograph of Term. Foss. of England," pp. 58-66.

t.
" Journal of the Geological Society of Dublin," vol. vii., p. 78.

X " Annals and Magazine of Natural History," 3rd series, vol. ii., pp. 317 & 434.

§ " Jahresbericht der Wetterauer Gesellschaft, 1854," pp. 65-70.

II
"Reise durch die Tundren der Samojeden, Dorpat, 1854," pp. 111-113, pi. 4. Permian

Entomostraca were observed in Russia previous to this date ; but the notices of them merely

mention the fact of their occurrence, without specific details. See Table of Formations of

the Government of Simbirsk of Jaaykow, 1844, Petersb. Miner. Gesellsch.

^ " Zeitschr. der Deutsch. Geol. Gesells.," vol. vii., pp. 5'26-533.
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traca found in the sliell-limpstone of the Permian formation of

Durham, though in some instances materials from the upper

limestone of Byers' Quarry have been used in working out

specific characters.

The shell or fossiliferous limestone occupies a central position

in the calcareous beds of the series. It rests upon the compact

limestone, and is overlaid by the cellular or brecciated limestone ?,

which, in its turn, is superimposed by the crystalline, botryoidal,

and earthy, oolitic limestones, which are often grouped as the

upper or higher members. Entomostraca have only been found

in the shell and crystalline limestones in Durham. In Germany,

they occur in the Unter Zechstein, which is the equivalent of the

compact limestone, both of which have the marl-slate or kupfer-

schiefer for their base. From this it appears that Entomostraca

occupied a place in the marine fauna of Western Europe from

the commencement of the deposition of the Permian limestones,

until the last beds of the same were being accumulated. At

the same time it is evident that their geographical distribution

• was not general; for in numerous fossiliferous localities, both in

Durham and Germany, their remains are absent. In the shell-

limestone, the only locality where they have occurred in any de-

gree of abundance is at Tunstall Hill, and there their distri-

bution is very local. Occasional specimens have also occurred

in shell-limestone at Humbleton Hill, and the new Poor House,

Bishopwearmouth. In the higher members, their remains have

only been found in the crystalline limestone at Byers' Quarry.

Further researches may probably discover other localities where

they occur, though it is more than likely that their distribution

will always be limited to particular spots.

In the limestone of Tunstall Hill, there occur irregular shaped

cavities filled with brown or yellow calcareous dust. In some,

the contents are simply dust ;
in others, there are groups of

finely preserved fossils intermixed. These cavities, and their con-

tents were first noticed by Mr. Howse, who also observed them

in the shell-limestone of Dalton-le-Dale.* It was in one of these

* " Catalogue of Fossils of the Perm. Syst. of Northumb. and Durham," p. 9. By an unfor-

tunate oversight, Silksworth was substituted for Dalton-lc-Dale, in the publication of this

paper in the " Annals of Natural History."
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cavities that I found the bulk'J of the specimens which form tho

subject of these remarks. And it is questionable whether a

better matrix for the preservation, and subsequent extraction, of

microscopic organisms, than that in which these Entomostraca

occurred, can be conceived. It has preserved the specimens

which it incloses so perfectly, that they almost rival the produc-

cions of recent zoology. In some instances, a brush will remove

the investing matrix, without the use of other tools. Occasion-

ally the dust is semi-coherent, with nodules or fragments of

limestone intermixed ; but in this state the embedded fossils are

also easily extracted, without much assistance from palseontolo-

gical instruments. Some of the finest specimens ever taken from

the Permian beds in Durham have been got from these cavities,

and also some of the rarest species. An analytical examination

of the contents of some show very curious results. For instance,

in one, I found about one hundred and fifty perfect and imperfect

spines of Cidaris KeyserUngi, Kii^g? and with them but one or

two fragments of the plates of that species ; in another I got

more than one hundred dorsal valves of young individuals of

Strophalosia Goldfussi, MUnst., which w^ere accompanied by only

fifteen ventral valves. Of course, in both cases, other species

were associated, but the remains of those mentioned were the

most prevalent, and, by their abundance, and peculiar mode of

occurrence, formed the characteristic feature of the contents of

each cavity. Such facts are very puzzling, and would almost

seem indicative of a drifting of specimens prior to fossilization

—

an idea which is scarcely tenable, when the general evidence of

the whole fauna is considered.

The majority of the specimens of Entomostraca which were

found belong to species of Bairdia, with scarce, but good, ex-

amples of a Bei/richia-like species, previously noticed in the upper

limestone by Jones, and provisionally referred by him at that

time to the genus Dithyrocaris of Scouler,* but now recognised as

a new genus under the name of KirHhya (see further on). The

Bairdioi generally occurred with united valves, though single

valves were not nncommon. The specimens of the latter species

* " Mon. Perm. Foss.," p. fi4.
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were nearly always in a detached state, only three or four per

cent, occurring with the valves connected. The valves of Bairdia

possess a stronger hinge than those of Kirkhja, one valve overlap-

ping the other along the dorsal margin, while the valves of the

other appear to have been merely united by membrane. This dif-

ference in the mode of hingement seems to explain their manner of

occurrence. None of the specimens are worn, or show indications

of drifting. The acute extremities of some of the species, and

the delicate margins of the detached valves, never present traces

of attrition ; so that it may be inferred that these Entomostraca

were original residents in the area where they became embedded

and fossilized.

In the calcareous dust which contained the Entomostraca,

were also a number of specimens of a curious Foraminifer, ap-

parently a species of Miliola* Several species of Mollusca also

occurred, as Prodactus horridus, Spiriferina nndtipUcata, Camaro-

phona cru7nena,^ Crania Kirkhyi^ Monotis spehmcana, Pleuroto-

maria Verneidli, &c. The convex valve of a Conchifer appears

to have been a popular place of resort with the Bairdice, for out

of one I procured some dozens of individuals.J

During the Permian period, the prevailing forms of Entomos-

traca seem to have belonged to two groups—to Bairdia, a sub-

genus of Cytliere, and to Kirkhya. Bairdia is most characteristic

of the Permian limestones of Western Europe; in fact, it is un-

known as yet in the Permian rocks of Eussia. In Germany, it

is represented by several varieties, and by a greater number in

Durham
; five varieties have been met with in the York-

shire Permian rocks. In the shell-limestone of Durham the

Entomostraca almost exclusively consist of varieties of this

genus, from which it may be inferred that the conditions pre-

vailing during the accumulation of that deposit were highly

suitable for their development. Bairdia seems to represent the

* This is the same fossil as the Serptda pusilla of Geinitz, and the Spirillina pusilla of

Jones.

t Late Schlotheimi.

X In aquaria, it is not unusual to see a little host of Candonoe and Cyprides swarming

over and within the shell of a recently dead Paludina, or other mollusk. Possibly the

little marine Entomostracous scavengers were engaged in removing the dead substance ofthe

bivalve mollusk lierc referred to, and were pepulchred in its closed and buried valves.

—

T. K. J.
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Mesozoic element in tins section of the Permian fauna, it being

more properly a Mesozoic and Cainozoic form, although it is

first met with in Palaeozoic rocks. As a connecting link with

the older rocks, the generic form typified by Kirkhya Permiana

and its varieties, may be noticed, as the representative of its more

ancient prototypes the Beijricliia and Leperditia, of the early

Palfeozoic rocks. This form appears to predominate in Russia:

three varieties occur there; another is found in Germany, and

two in Durham. According to our present knowledge, only one

other species is known as belonging to this genus, namely, an

undescribed form from the lower Carboniferous rocks near Glas-

gow. Consequently, it is pre-eminently characteristic of the

upper Palaeozoic deposits. Associated with the Permian species

belonging to the above groups, are a few forms which have been

referred to Cythere, Cytlweis ?, and CythereUa ?, all of which, with

one exception, are found in the upper Permian limestone of

Byers' Quarry, and some of which also occur in the Unter Zech-

stein of Germany. At Byers' Quarry these forms are in the as-

cendant, being seven in a list of twelve species (or varieties)

found therein. Species belonging to these groups have also

been found in the shell-limestone.

As I have already suggested, the differences observed in the

generic affinities of the species of Entomostraca found in the

shell-limestone and the limestone of Byers' Quarry may indi-

cate some differences in the physical conditions pertaining to the

area of deposition of each. And from considerations independent

of the evidence offered by these fossils, I am inclined to ascribe

it to a difference in depth of the sea or seas of deposition. In

regard to the limestone of Byers' Quarry, there seem to be

sound reasons for considering it to have originated in water of

no great depth—at least not beyond the range of Algce, for from

the beds of the same quarry I have taken numerous vegetable

remains, which undoubtedly belong to that class. There are

other facts which appear to support this opinion—which is no

new theory, being already broached by Professor King—but

which it is needless to detail at present. So far as the origin of

the shell -limestone is concerned, there seem to be as good rea-
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sons for viewing it as an accumulation in comparatively deep

water. Its litliological characters, and the general features of

its fauna, favour such an opinion. And though the generic rela-

tions of the Eiitomostraca do not offer strong support in either

instance, yet, in the case of the shell-limestone, the prevalence of

Bairdice harmonises with the supposition of their habitat having

been in deep water, for I am informed by Mr. Jones that recent

BairdlcB are often found at great depths. These remarks are made

rather as suggestions than positive opinions; for the subject of

physical conditions, at the period of deposition of these lime-

stones, is too important and difficult of solution to be treated of

incidentally. For the present, I merely suggest that the slight

differences observed in the generic features of the two groups of

Entomostraca, may be due to a difference of depth of the ocean

in which they lived.

For the convenience of those who may find fossil Eiitomos-

traca, or other small organisms, in a similar matrix to that in

which the Tunstall specimens occurred, it may be well to add a

word or two as to the mode I adopted for extracting the Per-

mian specimens from the calcareous dust. In the first place, I

sifted the dust of all the coarser particles—of everything larger

than the tenth of an inch; and, from what was left, I took all

the very fine dust with another sieve, leaving a residue, among

which everything organic could easily be distinguished.* In

picking out the organisms, a piece of polished slate—a common

school-slate, for instance—is a good area on which to strew a

portion of the residue for examination. It is much better to

adopt this method than to pick the specimens out of a mass of

materials, for by sprinkling a small portion over the slate every

individual particle can be recognised, and the organic forms sepa-

rated from the inorganic, with very little trouble. A pair of

blunt forceps are exceedingly useful for picking up the speci-

mens. Of course care is necessary in using it, or injury may

result to the specimens ; but with caution, and a little skill, the

forceps may be used with great delicacy of touch, and with less

* A convenient form of metal sieve for this purpose is described in Mackie's " Geologist,"

Tol. i., p. 249. —T, R. J.
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risk than the fingers. Dr. Carpenter recommends the use of tlie

moistened tip of a camel's hair pencil in similar cases; and in in-

stances where the objects sought are extremely delicate, it will

be the more preferable instrument; but when the specimens, like

the Permian Entomostracciy possess a moderate degree of firm-

ness, they may be extracted with greater ease and celerity as

above indicated; and when an extensive series of examples is

required, expedition is of some value. With the assistance of a

common lens, and a pair of moderately good eyes, nothing more

is necessary.

In my paper on the Permian Entomostraca, in the " Annals of

Natural History," (3rd series, vol. ii.), I proceeded, after some

prefatory remarks, from which the foregoing are slightly modi-

fied, to describe, first, the Cytlierklce, arranging the various forms

under twelve species; and next, the peculiar JBeyrichia-like

Entomostraca which Mr. Jones had formerly referred, first, to

Dithi/rocaris, and afterwards to Ceratiocaris : this I provisionally

termed a Leperditia, stating my belief that it would be found to

be characteristic of a new group, closely neighbouring on that of

Leperditia and Beyricliia. Having requested Mr. Jones to supply

me with his fully considered opinion on the value of these specific

and generic determinations (and proposing to incorporate his re-

marks with the reprint of my memoir), I have been asked by

him to place the description of the Beyrichia-like species first, in

this paper, as he has been able to get together and work out his

material, with respect to this species, much more satisfactorily as

yet, than in the case of the Bcdrdice and other Cytlieridce. He

tells me that the identification of the Permian Entomostraca is so

closely concerned with the correct determination of the Carboni-

ferous species that, until he has made every possible endeavour

to have a personal examination of all the Carboniferous forms

already described by palaeontologists, he cannot do justice to his

intended critical examination of the Permian Cytheridce.

A valuable collection of the Carboniferous Entomostraca of

Ireland has been confided to his care by the kindness of Sir R.

Griffith; he has also the permission of Sir R. Murchison to use

the Irish and other specimens in the Geological Survey Museum

;
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some Glasgow specimens of great interest, in the Hiinterian

Museum, have also been examined by him; and a large collec-

tion of British and foreign Carboniferous specimens are in his

possession, through the kindness of friends: still he waits for an

opportunity (if possible) to study the original specimens from

Hof, brieliy described by Count Mimster. (Jahrbuch, ]830,

p. 65.)

Of Permian specimens, he has obtained, through Dr. Richter's

courtesy, a series of those from near Saalfeld ; and some from

Gera, by the gift of Dr. Lieber of that j^lace ; besides other speci-

mens from Germany ; several from Byers' Quarry, near Sun-

derland ; and the whole of my collection from Tunstall Hill.

Still he hopes to see the Wetterau specimens described by Pro-

fessor Reuss; so as to determine the exact relations of several

specific forms. Nor is he without hope of seeing the Uralian

specimens collected by Schrenk, and described by Count Keyser-

ling.

Commencing, then, with the Beyricliia-\^k.Q species, and adopt-

ing the new generic name proposed by Mr. Jones, I now repro-

duce the description of it given in the " Annals of Natural

History," 3rd series, vol. ii., with some modifications which Mr.

Jones has kindly suggested.

KIRKBYA, Jones.

K. Permiana, Jones. PI. X a, figs. 1-9
; and plate X, figs. 5-13.

Dithyrocaris Permiana^ Jones. " Mon. Perm. Foss.,"

p. QQ,, tab. 18, fig. 1.

Ceratiocaris ? Permiana^ Jones. " Morris's Cat.

Brit. Foss.," 2nd edition, 1854, p. 103.

Lejierditia ? Permiana, Kirkby, 1858, "Ann. Nat.

Hist.," ord series, vol. ii., p. 434.

Length, l-20th of an inch ; height, l-45th of an inch.

Carapace oblong-ovate, ark-shaped, equivalve, very con-

vex ; valves thick. Dorsal margin straight, bounded

laterally by flattish, slightly-inclined areas, formed by

the depression of the upper region of the valves. Ven-

tral margin straight centrally, or very slightly sinuate.

VOL. IV. PT. IT. R
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Aiitenor exti^emity angulate at its junction with the dorsal

margin, and bluntly rounded ventrally : the dorsal angle

is sometimes the most prominent ; at others a point mid-

way between the margins protrudes most. Posterior ex-

tremity angulate dorsally, more pointed than the former,

the antero-dorsal angle being more projecting, from which

a convex line slopes gradually to the ventral margin.

From the extreme points of the dorsal margin of each

valve proceed two strongly produced rims, or marginal

expansions, which become more widely separate as they

approach the ventral margin. The innermost rim (of single

valve) is elevated, and forms a raised reflexed edge round

the middle portion of the valve. The outermost^ or most

ventral rim, is not reflexed, but projects at a right angle

from the ventral portion of the valve ; along the inner

surface of this rim, which forms the contact margin of

the valve, extends a slightly elevated projection, on. a

plane with the ventral convexity of the valve, and which

appears to overlap a similar longitudinal projection in the

opposite valve. The outer surface of the valve within

the innermost rim is deeply channelled. The central area

of the valves is protuberant, rising abruptly from the

channelled depression just mentioned ; dorsally, and to-

wards the posterior extremity, this area is very promi-

nent, or slightly gibbose. Surface ornamented with a

network of slightly raised, irregularly hexagonal meshes

bounding shallow pits, and with slender longitudinal

wrinkles (formed when the network has a parallel arrange-

ment of its meshes), which occasionally bifurcate and

merge into each other Hinge consisting of the dorsal

margins, united by ligament (?) Lateral contour ovate,

with strongly produced extremities.

This remarkable species does not vary much in marginal out-

line. The posterior extremity is occasionally rather less pointed

than usual, and the anterior extremity varies a little in convexity

;

the ventral margin also has at times a tendency to become sinuate.
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The variation of the posterior extremity is of most importance,

as in some cases the slight modification which it undergoes

causes it to assume the form of the anterior.

One of the most peculiar characters of this species is the curi-

ous marginal rims which bound its free margins, and form so im-

portant a feature in its ventral aspect. I have never observed

more than two rims on each valve, except in one instance, which

was a perfect specimen, having three rims on the right valve,

with only two on the left. These rims very much remind one of

the exfoliative dilatations of the margins which are seen in some

species of Mollusca ; but when the mode of growth of the Ento-

mostraca is considered, such an idea is found to be untenable ; for

we must suppose that these animals, like their recent represen-

tatives, would increase in size by moulting, and not by marginal

increment. The youngest specimens possess the rims in minia-

ture; indeed, all stages of growth are characterised by them,

though the older individuals have them most produced. One of

my specimens (fig 11, pi. X.) appears to have several fine lines

between the outer and inner rims and running parallel to them.

The same portion of the valves are occasionally seen to be

delicately reticulated after the pattern of the rest of the surface.

(Fig. 5c, pi. X. A.)

The central area of the valves is generally very much pro-

duced, but more so in some specimens than in others. Some-

times its connection with the marginal portion of the valves is

so abrupt as to cause it to appear like a great tubercle ; at others

it slopes more gradually towards the margin, and wears a less

gibbose aspect: this is particularly the case in young specimens.

The postero-dorsal region of this area is always the most pro-

minent portion of the valve ; and as the central portion of the

dorsal region is at times rather depressed, both it and the antero-

dorsal angle have there a gibbose appearance. Such specimens

assimilate to the IC {Cythere) Schrenkii^ of Keyserling, the

equivalent regions of which are extremely gibbose. As the

central area varies in prominence in different specimens, so do

specimens vary in width, and that very considerably.

* " Reise durch die Tundren der Samojeden, 1854," p. 112, taf. 4, fig. oT.
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K. Permiana is not uncommon in the shell-limestone of Tun-

stall Hill, and in the upper Permian limestone of Byers' Quarry.

K. Permiana seems to be nearly related to the Eussian species

K. (^Cytliere) sticta, Keyserling.* The latter form has rounder

extremities, and its ventral margin more deeply sinuate, and it

is apparently more compressed than the former. Some differ-

ence also exists in the ornamentation, which in K. sticta appears

to be very regularly arranged. Both agree, however, in possess-

ing two expanded rims on the free margin of each valve. K.

Poesslen, Beuss,'|' of the Unter Zechstein, also corresponds in

this respect, and will probably prove to be closely related.

The generic affinities of this species and of its congeners have

been until lately involved in some obscurity. When first de-

scribed by Mr. Jones, from specimens on the limestone slabs of

Byers' Quarry, it was referred by him to the genus Ditliyrocaris

of Dr. Scouler. In placing it there, he admitted that it was

questionable whether it in reality belonged to that group or not

;

for his own specimens were not well preserved, nor had the

characters of the genus been properly defined by its author ; but

from the data offered by the imperfect materials in his hands,

he thought it possible that it might have some affinity to it,

and placed it in that genus provisionally.

Dithyrocaris was originally considered by Dr. Scouler to have

a univalve carapace, like Apus and other single-valved Branchi-

opoda.\ He afterwards altered his views, supposing it to be

bivalve, like Cyjyris, though differing from that genus in having

caudal ap^^endages, protruding from the valves. This opinion

was held until 1843, when General Portlock described two new

species from the slabs of the Lower Carboniferous rocks of Ire-

land, and proved that its carapace was univalve, as Dr. Scouler

had at first supposed. General Portlock's description of these

species, particularly of D. Colei, can leave no doubt of the cor-

rectness of his view^ in this respect, and clearly demonstrates

that Ditliyrocaris is a univalve Entomostracan— that is, sup-

* "Loc. cit," p. 112, taf. 4, fig. 38.

+ " Jahres. Wetterau. Goscll." 1854, p. 70.

X "Records of Science," Feb. 1S;35; and in a paper read before the British Association at

Glasgow. See also Jones on Z)j7/'yror«;/.«, in Professor Kinj,''s " Mon. Pern). Fos8.'"p. 64.
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posing Dr. Scouler's species belong to the same group, which may-

be taken for granted until proved to the contrary.

All the examples of A". Permiana which came under the notice

of Mr. Jones were, as stated before, more or less imperfect, so it

may naturally be supposed that great difficulty would occur in

attempting to determine the generic affinities of the species to

which they belonged. It was evidently owing to this cause

that Mr. Jones supposed that it might be a member of Dithjro-

caris. It is from the perfect state of preservation of my speci-

mens that I have been enabled to offer the preceding remarks

in addition to those of Mr. Jones. And as some of the specimens

have their valves united and in close juxtaposition, I have also

been enabled to prove that the species is a bivalve Entomos-

tracan^ like Cijthere^ or rather Beyrichia, consequently that it has

no affinity to Dithyrocaris^ or to Ceratiocaris, to which Mr. Jones

afterwards referred it, the closely fitting edges of its carapace, of

course, excluding it from that genus.

German and Russian palaeontologists have referred congeneric

forms to Cythere; but, with the exception of being bivalve, they

possess no characters to warrant their remaining in that genus.

REMAm\:S BY T. RUPERT JONES, F.G.S.

The specimens of Magnesian limestone with which Professor

King supplied me in 1849, for the obtaining of i^ora^^mwyj^r^ and

Eritomostraca, to be described in the " Monograph of the Per-

mian Fossils of England," yielded numerous casts and indifferently

preserved valves of Entomostraca^ which I could not place with

the Cytheres, on account of their relative size, shape, and style

of ornament, and which I erroneously referred to Dithyrocaris

(seeing some apparent relation between them and D. tenuistriatus).

Subsequently I suggested to Mr. Morris, when he was joreparing

the new edition of his " Catalogue," that these Permian Ento-

mostraca should be removed from Dithyrocaris, and provisionally

placed with the bivalvular Ceratiocaris, until we should know

more about them. At this time Professor Reuss figured and

described an evidently allied form, under the name of Cythere

Roessleri, from the Lower Zechstein of Bleichenlmch ; and soon
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afterwards Dr. Ricliter figured and described another, somewhat

differing from the foregoing, under the same appellation, from the

dark-grey limestone of the Lower Zechstein of the Roth Berg,

near Saalfield, and recognised its probable affinity to the so-called

Dithyrocaris Permiana.

The numerous fine specimens, however, obtained by Mr. Kirk-

by from the Magnesian limestone of Tunstall Hill enabled him,

last year, to draw up an exact description of these interesting

Entomostraca ; but, thinking that I might have means for a

wider comparison than he possessed, and knowing that I had

already interested myself in the subject, he most courteously and

considerately left to me the determination of the generic alli-

ances ; and liberally confided to me all his materials for exami-

nation. The result has been that, after a careful comparison of

Silurian, Carboniferous, and Permian species of near alliances, I

believe that we have, in these peculiar Permian forms, and in a

related species from the Lower Carboniferous rocks of Scotland, a

distinct generic type not far removed from Beyricliia. For this

genus I propose the name oiKirkhya ; for without Mr. Kirkby's in-

dustrious researches and acute observation, we should still have

wanted the abundant and illustrative materials which we now

possess for the natural history of this Permian species.

I had recognised in the figures and descriptions given by Eeuss

and Richter of their Cythere Eoessleri an affinity to my so-called

Dithyrocaris Permiana and D.glypta; and, in the autumn of 1857>

Dr. Richter favoured me, at Saalfeld, with two specimens of the

species which he had described as Cythere Eoessleri (Reuss); but

the finely-sculptured surface of the German specimens offered

so strong a contrast to the bareness of the valves from Byers'

Quarry, that I gave up the hope of finding more than a consangui-

nity between these peculiar English and German Entomostraca

;

and I trusted to be able some day to point out that they were

neither Dithyrocaris^ Cei^atiocaris, nor Cythere.

The carapace-valves from Saalfeld had presented to me not

only a finely reticulated surface (well figured by Richter), but also

a small subcentral sunken oval spot, around the smooth edge of

which the meshes of tlie superficial net-work had a more or less

distinct concentric arrangement for a little space. Of this fea-
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ture, which is indicated in Richter's figure (" Zeitschrift," vol.

vii,, pi., 26, fig. 2.), I could not find clear evidence on the

specimens which I possess from Byers' Quarry, although a trace

of reticulation on one valve, and a slight subcentral circular

mark on the casts of others, strengthened my belief that they

might belong to the peculiar genus which comprehends the so-

called Cifthere Roessleri.

Mr. Kirkby's specimens from Tunstall Hill, occurring under

the circumstances so well described by him (see above), enabled

him to set these peculiar Bei/ncJua-like forms again before palae-

ontologists, and this time with full and clear descriptions, accom-

panied by several sketches ("Annals of Natural History," 3 ser.,

vol. ii., pi. 11, figs. 5-13). Following Mr. Kirkby's suggestions,

assisted by his notes, and carefully studying his numerous speci-

mens, I am now enabled to show them in a lithogra23h executed

by Mr. G. West, with their details elaborated, and in comparison

both with the German forms and with the specimens from Byers'

Quarry.

Some of the features which I have lately recognized in Mr.

Kirkby's s|)ecimens are alluded to above in his revised descrip-

tion of the species. I need only add the following remarks.

The sculpture of the surface of the valves is subject to con-

siderable variation as to its distinctness. In the specimens which

I have seen from the Zechstein of Saalfield and Gera, it is very

distinct and uniform ; the subcentral oval spot is well defined ; and

the inner border of the innermost of the ventral ridges is strongly

marked by a line of small roundish pits (figs. 8a and 8b ; shown

also by Richter). A faint trace of this linear punctation I have

lately found in a specimen from Byers' Quarry. Not unfre-

quently the longitudinal boundaries of the hexagonal pits, on

the surface of the valves, are strengthened (fig. 2a\ and occa-

sionally exaggerated (figs. 4 and 6), in which case we get the

ridged variety, K. Permiana, var. glypta, which I named as a

species in the " Monog. Perm. Foss." Sometimes a single ridge

only is developed on the valve, as in fig. ha. Reuss's C. Roessleri

(fig. 9) is evidently one of those ridged varieties, and may be

distinguished as K. Permiana, var. Roessleri. Richter's C.
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Roessleri. with its uniformly sculptured surface, punctured ven-

tral ridge, and weli-marked oval spot, may be regarded as a

separate variety (K. Permiana, var. Richteriana).

I quite agree with Mr. Kirkby in his observations on the

A'. [Cithers) sticta, of Keyserling (see above, p. 132), which

closely resembles the specimens referred to by Richter to K.

(Cythere) Roessleri, of Reuss. Nor can I see, in Keyserling's

figures, any s;?ec?^c differences between his C. Schreuku, C. sticta,

and C. grapta; they are, probably, varieties of K. Permiana; and,

until we can compare the specimens, we may recognise them as

K. Permiana, var. Schrenkii, sticta, and grapta.

The other species of Kirkhya, with which I am acquainted, has

a thick oblong carapace, with its ends nearly uniform in thick-

ness with the central portion. Its ventral border is thick and

doubly ridged. The surface of the valves is reticulated, and

characterised by two somewhat semicircular ridges, one within

the other, their ends touching the dorsal edge. The oval spot is

nearly central, and placed at the curve of the inner and smaller

ridge. The specimens are in the Hunterian Museum of the

Royal College of Surgeons, of London, and were collected and

presented to John Hunter by the Rev. Dr. Ure. They are from

the lower Carboniferous shales, near Glasgow. I propose to de-

nominate this species Kirkhya Urei.

The generic characters of Kirkhya may be stated as follows:

—

Animal enclosed in a bivalved carapace ; carapace equivalved

;

carapace-valves thick, oblong; anterior and posterior extremities

more or less rounded ; ends of the dorsal border somewhat acute

;

ventral border straight in the centre and curved at the ends.

Valves usually wider at the caudal than at the cephalic extre-

mity, convex, ridged strongly on the ventral border and at the

ends ; the ventral edge of one valve (dextral) slightly overlap-

ping that of the other ; surface impressed with a small subcentral

oval hollow, and more or less ornamented with a reticulate

sculpture and ridges. Hinge probably consisting of a simple

adaptation of the dorsal edges and their union by membrane.

In the general form, hingement, and mode of overlap, Kirkhya

resembles Beyrichia ; and K. Urei slightly approaches some
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Beyrichice (such as B. Bussacensis) in the setting on of its ridges.

We also see in the figure of K, Permiana, var. Schrenkiij and

occasionally in some of the Durham specimens (see fig. la), a

tendency to the Lilobed condition of the valve, due to the sub-

central dorsal furrow, so characteristic of the Leperditice. The

oval spot, however, the hexagonal reticulation, the long stretch-

ing wrinkles and riblets, and the doubly and sometimes trebly

ridged ventral margin, are characters not found in Beyrichia, and

must be regarded as distinctive of a separate generic group.

Lastly, it seems to me probable that the sunken oval spot on

the valves may have reference to the place of attachment of the

transverse muscle of the animal, and thus rej^resent the variously

patterned '^muscle-spots" of other bivalved Entomostraca.

CYTHEEIM.

Amongst the Entomostraca of the shell-limestone none are so

plentiful as the BairdicB. Of these there are several forms, which

somewhat resemble^the Bairdia curta (M'Coy) of the lower car-

boniferous rocks of Ireland, and are not very dissimilar to the B.

suhdeltoidea (Mlinster) of the Cretaceous and Tertiary formations,

and of existing seas. These Permian specimens vary consider-

ably among themselves in outline and relative convexity. Several

of them were described in the " Annals of Natural History," 3rd

series, vol. ii., pp. 324, &c., under the specific names of B.pleheia

(with three varieties

—

elongata, Neptimi, and compressa), B.

ventricosa, B . Eeussiana,B. Kingii^B. inucronata, B. Schaurotliiana^

B. Bermciensis, and B. rliomhoidea.

Three other Cytheridw^ from the shell-limestone, were also de-

scribed at the same time as Bairdice, viz., B. reniformis^ B. Jonesi-

ana^ and B. truncata, which^ however, are regarded by my friend

Mr. Jones as more likely belonging to another sub-genus.

Having asked Mr. T. Ii. Jones for his opinion on the arrange-

VOL. IV. PT. II. s



138 ON PERMIAN ENTOMOSTRACA FROM

ment which I had proposed for these forms, as ahove indicated,

and shoAvn him all my materials, he recommends me to annul

some of my determinations, and to group into the following species

(as far as the Bairdice are concerned) the forms which I had

sorted out as characteristic.

Names now Proposed.
Reference to

PJatesix. &x.
Names given in the Ann.

Nat. Hist.

1. Bairdia plebeia, Reuss...

2. B. plebeia, var. caudata,

{
3. B. plebeia, var. amygdalin

a

4. B. plebeia, var. elongata ...

5. B. plebeia, var. Neptuni ...

6. B. plebeia, var. Reussiana.

7. B. plebeia, var. ventricosa..

8. B. Schaurothiana, Kirkby.

9. B. Kingii, Reuss

10. B. Kingii, var. compressa..

11. B. Berniciensis, Kirkby ...

12. B. rhomboidea, Kirkbv

PI. ix. figs 1 & 2

„ fig. 10...,

„ fig. 9

„ fig. 12...,

„ fig. 11...,

„ fig- 4

„ fig- 5

„ fig- 6

„ fig- 3

„ fig- 14....

„ fig- 8

„ fig. 7

„ fig. 15....

PL x.fig-. 3

Bairdia plebeia, Reuss.

B. mucronata, Reuss.

B. mucrouata, Reuss.

B. n. sp. ?

B. mucronata? Reuss.

B. plebeia,Reuss.var elongatti

7 B. plebeia, Reuss. var Neptun i

8 B. Reussiana, Kirkby.

9 B. ventricosa, Kirkby.

10 B. Schaurothiana, Kirkby.

11 B. Kingii, Reuss.

12 iB. plebeia, var. compressa.

13 B. Berniciensis, Kirkby.

14 B. rhomboidea, Kirkby.

From his opportunities of studying the carapace-valves of both

recent and fossil Bairdice, Mr. Jones appears to have reason for

differing from me in the estimate made of the value of some fea-

tures upon which I had much depended, namely, the relative

gibbosity of the valves (shown in the lateral contour), and the

amount of ventral overlap. More particularly, my friend's views

are at variance with those advanced by me as to the sub-generic

relations of what I termed Bairdia reniformis, B. Jo?iesiana, and

B. truncata. These he believes to belong to Cytherideis, a sub-

genus established by him in 1856, for the reception of several

Cytheres nearly approaching Bairdia in many respects.

For the sake of easier comparison, and to illustrate the gradual

development of varietal differences, it has been deemed advisable

to introduce a scries of carefully executed woodcut outlines of

the Bairdice above referred to.
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CYTHERE, MulUr,

Sub-genus BAIRBIA {M'Coy). Jones' "Monograph of the

Entomostraca of the Cretaceous Formation of

England," p. 22 ; and " Monograph of the Ter-

tian Entomostraca of England, p. 51.

Balrdia (genus), M'Coy, 1844. " Syn. Char. Carb.

Foss. of Ireland," p. 164.

This group was instituted by Professor M'Coy, in 1844, for

the reception of two species of Entomostraca, from the carboni-

ferous rocks of Ireland, which he considered to differ generically

from any existing genus.

Mr. T. Rupert Jones, in his " Monograph of the Entomostraca

of the Cretaceous Formation of England," 1848, proposed its

adoption as a sub-genus of Cytliere, giving a good definition of

its sub-generic characters, which had scarcely been done by

M'Coy. I attach to it a similar value in these remarks.

Mr. Jones has given further illustrations of the sub-genus in

his " Monograph of the Tertiary Entomostraca" (Palseonto-

graphical Society, 1856).

Dr. Baird has placed it, as modified by Jones, among his syno-

nyms of Cythere. He states that no anatomical difference exists

in the animal of those recent species referred to it by Jones, from

the animal of Cythere proper.* This is certainly a strong point

in support of its near affinity with Cythere ; but still, with its

marked peculiarity of carapace, I think it may be fairly entitled

to a distinctive term, to mark it from the typical forms of

Cythere. At least, whether it really be a natural sub-genus or

not—supposing such to exist—it is a very convenient group in

paleontology, as it serves to mark a number of fossil Entomos-

traca of peculiar character, which have repeatedly held no unim-

portant position in the economy of ancient faunas.

The sub-generic characters of Bairdia have already been given

by Mr. Jones. The Permian species add little that is new to

them, though it may be well to recapitulate the sub-generic fea-

tures of these forms. They all appear to be smooth ; sometimes

* " Natural History of the British Entomostraca" (Ray Society), p. 163.
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the carapace is finely pitted, and occasionally hirsute in the re-

cent state. The general form of the majority is somewhat trian-

gular or subpentagonal, though species or varieties having a still

more elongate contour occur. The posterior extremity of all is

more pointed than the anterior, and it is generally rostrated.

The anterior extremity is usually rounded, but sometimes sub-

angulated, and also much wider than the posterior extremity.

The ventral margin is always the straightest, though often some-

what sinuated. The dorsal margin is more or less convex cen-

trally, and generally sinuated towards the posterior extremity.

In lateral contour* they are lenticular, variously modified, being

sometimes almost exactly lenticular; at others, by the extreme

position of their greatest diameter, sub-cuneiform. Perhaps the

most important generic character oiBairdia is its hingement, which

is a lapping of the left valve over the right, along the dorsal-mar-

gin, and which was first noticed by Mr. Jones. In some Per-

mian varieties, the folding of the valves is relatively great ; and

in most cases the folding is much greater in the centre than near

the extremities. In general this character does not vary much

in the Permian species. A central third of the ventral margin

of the left valve overlaps an equivalent portion of the right, giv-

ing the contact-line of the ventral margins a sinuated appear-

ance. The mode of its overlapping is this:—From each ex-

tremity, until approaching the central portion of the ventral

margin, the extreme edges of each valve are somewhat produced,

and lie against each other in close juxtaposition, like the valves

of a conchifer ; towards the centre, however, the edges become

flattened and bent inwards, forming slight horizontal ledges or

flanges, that of the right valve being rather smaller than the

other which overlaps it. In no instance does the whole margin

of one valve overlap that of the other ; in no species is more than

one-third overlapped, but sometimes less. The length of margin

overlapped, and its width, may occasionally be of use as sj^ecific

* The term " lateral contour," is used for the outline which is seen by viewing the cara-

pace ventrally. " Ventral aspect," is used in similar instances by others ; but, as it is

chiefly the contour of the sides of each valve of the carapace that is referred to when using

the term, I think the foiTner better expresses the meaning attached to it.
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characters, as also its position, which is not constant, being

sometimes nearer one extremity than the other.

Bairdia plebeia, Reuss. PI. IX., figs. 1 and 2, woodcuts la,

16, Ic.

^. ^/e5m, Eeuss. " Jahreshericht der Wetterau.

Gesell. 1854," p. 67. Kirkhy, " Ann. Nat. His.,"

3rd ser., vol. ii., p. 324, pi. X., figs. 1 and 2.

Length, 1-1 3th of an inch ; height, l-30th of an inch.

Carapace subdeltoid, rather inflated centrally. Surface

smooth. Dorsal margin prominently convex
;

postero-

dorsal region sloping abruptly, slightly concave ; antero-

dorsal region sloping more gradually, straight, or slightly

concave. Ventral margin straight or slightly incurved,

more or less convex towards each extremity. Anterior

extremity obliquely rounded, and rather produced. Pos-

terior extremity acute, rostrated. Lateral contour regularly

lenticular
;
greatest diameter (of lateral contour) two-thirds

of the height. Flange of ventral margin sub-central.

Dorsal overlap strong.

B. pleheia enjoys a great latitude of form. Figs. 1 and 2

represent what are considered to be type-sjDecimens. Several of

the most important varieties will be separately noticed, and their

differences pointed out. The modification of certain specific cha-

racters in the most aberrant varieties induced me at first to de-

scribe them as distinct species. But on a careful study of a very

full series of specimens, I have reduced them to their more ap-

propriate position of varieties. In the correction of these false
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determinations, I must acknowledge the kind assistance of Mr.

Jones.

Though the surface of this species is described as being

smooth, Mr. Jones informs me that he has seen traces of pittings

on some specimens from Kamsdorf, Germany; he has also ob-

served similar traces on examples of B. ampla, from Hampole,

Yorkshire.

When Mr. T. R. Jones described the first-discovered speci-

mens of this species, he referred them to the B. curta of M'Coy

—

a species found in the lower carboniferous rocks of Ireland.

Subsequently Dr. Reuss met with more typical specimens in

Germany, which he described, and named Bairdia |9Ze5e?a. In

the " Annals Nat. Hist." of last year, I identified a group of

closely related varieties with Dr. Reuss's species, to which I at

the same time referred the specimens described by Mr. Jones.

However, on afterwards corresponding with the latter gentle-

man on the subject, I found that he was still inclined to refer

all these specimens to B. curta. After some explanation on his

part, and further examination on my own, I was disposed to

come to the same conclusion. In arriving at this opinion, both

Mr. Jones and myself relied upon the accuracy of Professor

M' Coy's figures of B. curta, for up to this time we had not been

able to examine specimens of that species from carboniferous

strata. P'ortunately, however, before the publication of these

remarks, Mr. Jones received the type-specimen of M'Coy, which,

when he had carefully extracted it from its matrix, so as to show

its true form, proved to be a species distinct from the Permian

examples. The figure given by M'Coy (" Syn. Char. Carb.

Foss.," Ireland, pi. 23, fig. 6) does not represent the exact out-

line of the specimen, but as it appeared when partly imbedded

in matrix.

In B. curta, the anterior extremity is acute, and differs little

from the posterior extremity, except in being less produced. In

B. pleheia, the same feature is always comj^aratively broad,

and more or less blunt; or, to speak more precisely, the gradual

antero-dorsal slope, and the quick upturn of the angle, conjoin

in giving this extremity what Mr. Jones graphically terms a
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" cheese-knife-like form," which holds good, more or less, in all

the Permian varieties. It is the marked difference of this fea-

ture from its equivalent in B. curta, upon which Mr. Jones and

myself chiefly rely, in considering B. pleheia to be a distinct

species.

B. pleheia occurs plentifully in some portions of the shell-

limestone at Tunstall Hill, also rarely at Humbleton Hill, and

not unfrequently in the upper limestone at Byers' Quarry.

It is found in the Unter Zechstein at Bleichenbach, Selters,

Gera, and near Saalfeld,* in Germany.

B. PLEBEiA, var. CAUDATA. PL IX., figs. 10, 9, and 12; and

woodcuts 2, 3, and 4.

B. mucronata, Kirkby. " Ann. Nat. His." 3rd ser.,

vol. ii.,pp. 327-328, pi. X., figs. 9-10. (Not B.

mucronata, Reuss.)

Length, l-20th of an inch; height, l-45th of an inch.

Carapaee sub-cuneiform ; antero-dorsal region sloping more

gradually than in pleheia proper, and forming a sharp

angle, with antero-ventral curve, which forms a bold,

convex sweep to the ventral margin; posterior extremity

produced, acutely pointed, and curving upwards ; lateral

contour lenticular, having the extremities more acute

than in type specimens.

Var. caudata exhibits the broad cheese-knife-like antero-

ventral curve in its greatest development. The length and

acuteness of its posterior extremity is also greater than in

any other variety of this species. The peculiarity of these

features give to it a delicacy of outline which is unequalled

among the Permian Entomostraca.

In classing this form as a variety of B. pleheia, I of course

cancel my former identification of it with B. mucronata, Reuss,

Dr. Richter, in the " Zeitschr, deutsch. geol. Gesell.," 1855, figured and described some

varieties of B. plebeia, namely, B. drupacea (pi. xxvi., figs. 10-11); B. geinitziana (fig.

12); B. curta (figs. 13-15). On Mr. Jones addressing Dr. Ricliter respecting tlie speci-

mens found at Saalfeld, lie was immediately favoured by a suite of specimens and a letter

from Dr. Richter, who stated his opinion that his B. drupacea, and B. geinitziana, were

certainly varieties of what he termed B. curta. The last appears to be a variety of B.

plebeia.
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which, in all probability, is quite distinct from the present

species.

B. PLEBEIA, Var. AMYGDALINA. PI. IX., fig. 11
; WOodcut 5.

B. mucronata?, Kirkby. "Ann. Nat. His.," 3rd

ser., vol. ii., p. 327, pi. X., fig. 11. (Not B.

mucronata, Reuss.)

Carapace sub-ovate
; narrow and rounded in front ; obliquely

acute behind; antero-dorsal region gently sloping; -pos-

tero-dorml, with a rapid slope and slight incurvature;

ventral margin straight, with a bold curve anteriorly, and
a slight curve upwards behind

; lateral contour shows
compressed extremities, especially in front, and a strong
convexity a little behind the middle.

B. PLEBEIA, var. ELONGATA. PI. IX., fig. 4; woodcut 6.

B. pleheia, var. elongata. " Ann. Nat. His.," 3rd
ser., vol. ii., p. 325, pi. X., fig. 4.

Carapace e\o\\^iiiQ; jwstero and antero-dorsal regions slop-

ing gradually; anterior extremity somewhat produced;
lateral contour more compressed than in B. pleheia proper.

The present variety is B. pleheia proper elongated and com-
pressed

;
curtail its length and increase its width, and we have

the typical form of the species.

B. pleheia, var. elongata, is a common form at Tunstall Hill

;

it also occurs in a magnesian limestone at Hampole, Yorkshire.

B. PLEBEIA, var. Neptuni. pi. IX., fig. 5; woodcut 7.

B. pleheia, var. NeptuuL " Ann. Nat. His.," 3rd
ser., vol. ii., p. 325, pi. X., fig. 5.

Var. Neptuni has an elongate carapace, with the greatest

convexity of dorsal margin very posteriorly situate; it

consequently possesses an abrupt posterior slope, and a

,
very gentle anterior one

; its posterior extremity is

broadly beaked, and its latei-al contour somewhat com-
pressed.

Besides occurring at Tiiiistall Hill, I have also met with this
variety at Hampole, Yorkshire.

VOL. IV. PT. II.
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B. PLEBEiA, var. Reussiana. pi. IX., fig. 6; woodcut 8.

B. Reussiana^ Kirkby. " Ann. Nat. His.," 3rd ser.,

vol. ii., p. 326, pi. X., fig. 6.

Carapace siib-reniform ; dorsal margia flatly convex ; ventral

margin sinnated near the centre
;

postero-dorsal region

abruptly sloping; antero-dorsal region forming a slightly

convex slope; anterior extremity truncated rather diag-

onally ; lateral contour compressed centrally.

Although the var. Reussiana differs from B. plebeia proper^

and most of its varieties, in its sinuate ventral margin, compara-

tively blunt and high beak, less prominent dorsal margin, and

consequently greater length compared with its height, and in its

compressed lenticular lateral contour, yet the varieties Neptuni

and elongata link it so closely with B. j^lebeia, and its variety

caiidata^ that I prefer to follow Mr. Jones' advice, and regard it

as a variety, rather than to keep it distinct as a species.

B. plebeia, var. ventricosa. PI. IX., fig. 3; woodcut 9.

B. ventricosa, Kirkby. " Ann. Nat. His.," 3rd ser.,

vol. ii., p. 326, pi. X., fig. 3.

Carapace sub-rhomboidal, ventricose ; dorsal margin flatly

convex; ventral margin slightly sinuous; postero-dorsal

region abruptly sloping, concave; antero-dorsal region

sloping rather less abruptly, convex; anterior extremity

diagonally truncated, angulate above, rounded below
;

posterior extremity bluntly pointed ; lateral contour lenti-

cular, ventricose.

I am deterred by Mr. Jones' advice from considering that the

ventricosity, blunt produced posterior extremity, and angulated

anterior extremity, can essentially separate this form from

Reussiana, Neptuni, and other varieties of B. plebeia.

This variety is common at Tunstall Hill. A single speci-

men occurred to me at Moorhouse, Yorkshire.



THE SHELL-LIMESTONE OF DURHAM. 147

B. ScHAUROTHiANA, Kivkhy. PI. IX., fig. 14; woodcut 10.

B. Schaurothiana, Kirkby. " Ann. Nat. His.," 3rd

ser., vol. ii., p. 329, pi. X., fig. 14.

Length, l-18tli of an inch ; height, l-40th of an inch.

Carapace sub-hexagonal, rather ventricose dorsally; dor-

sal margin straight centrally ; antero-dorsal region con-

vex, sloping gradually to below one-third of height

;

postero-dorsal region very abrupt, descending two-thirds

of height in a right line ; ventral margin straight, rising

abruptly to meet dorsal margin posterior, and very con-

vex anteriorly ; anterior extremity convex, projecting most

in dorsal half; posterior extremity angulate, the postero-

dorsal region and ventral margin forming almost a right

angle ; lateral contour almost lenticular, the greatest

diameter being rather posteriorly situate; liinge^ strong;

flange of left ventral margin small, sub-central.
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I named tins species with great pleasure after Baron von

Scliauroth, of Coburg, to whose assiduous researches in the

Permian rocks of Germany palaeontologists are greatly indebted.

Found rarely in the shell-limestone of Tunstall Hill ; also in

a magnesian limestone at Hampole.

Bairdia Kingii, Reuss. PL IX., fig. 8; woodcut 11.

B. Kingii, Reuss. " Jahresbericht der Wetterau.

Gesell. 1854," p. 67.

B. Kingii, Reuss, Kirkby. " Ann, Nat. His.," 3rd

ser., vol. ii., p. 327, pi. X., fig. 8.

Lengtli, l-22nd of an inch ; height, l-45th of an inch.

Carapace sub-reniform, with sharp ends ; dorsal margin

arched; ventral margin sinuate, becoming rapidly convex

at each extremity ; anterior and posterior extremities almost

alike, sub-angulate ; the posterior a little more angulate

than the anterior; lateral contour lenticular, slightly con-

cave posteriorly, greatest diameter centrally situate; ven-

tral overlap extremely slight.

Although I have identified the form just described with B.

Kingii, Reuss, there exists a little difference in the general out-

line. Reuss's figure represents the posterior extremity more

pointed, and the anterior wider and rounder, than the same fea-

tures in the Durham form. In other respects they agree.

It may be well to remark that the authenticity of B. Kingii,

as a species, appears to be somewhat doubtful. Its differences

scarcely seem strong enough to keep it without the circle of

varieties of B. pleheia ; but as Dr. Reuss has described it as a

species, Mr. Jones and myself accept it as snch for the present.

B. Kingii was first observed by Dr. Reuss in the Unter Zech-

stein of Bleichenbach. It is a rare species in the shell-lime-

stone of Tunstall Hill ; and as rare in magnesian limestone at

Hampole, Yorkshire.

B. Kingii, var. compressa. PI. IX., fig. 7; woodcut 12.

B. Pleheia, var. compressa. " Ann. Nat. His.," 3rd

ser., vol. ii., p. 325, pi. X., fig. 7.

Convexity of dorsal margin regular; anterior and posterior
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slopes nearly flat ; anterior extremity less acute than in

the ty])ical form; valves compressed laterally, the greatest

diameter being only a little more than half the height.

Bairdia? Berniciensis, Kirlhy. PL IX., fig. 15; woodcut 13.

B.? Berniciensis. "Ann. Nat. His.," 3rd ser., vol.

ii., p. 330, pi. X., fig. 15.

Length, l-25th of an inch; height, l-55th of an inch.

Carapace sub-rhomboidal, moderately convex, smooth
;

dorsal margin convex; antero-dorsal region slightly con-

cave, sloping gradually one-third of height
;

postero-

dorsal region convex, sloping abruptly one-half of height

;

ve?itral margin somewhat convex; anterior extremity ob-

liquely truncate; posterior extremity rounded or bluntly

pointed; lateral contour sub-lenticular, greatest diameter

posteriorly placed.

Not being able to make out the hingement of this specimen

(having found but one), some doubts may exist as to its really

belonging to Bairdia ; but, until we know more of its affinities,

it may be well to consider it a member of that group.

Bairdia rhomboidea, Kirkhy. PI. X., fig. 3; woodcut 14.

B. rliomboidea, Kirkby. " Ann. Nat. His.," 3rd

ser., vol. ii., p. 433, pi. XL, fig. 3.

Length, l-23rd of an inch; height, l-50th of an inch.

Carapace sub-rhomboidal
,
protuberant centrally, smooth

;

dorsal margin prominently convex, sloping gradually to

each extremity
;
ventral margin convex, more so anteriorly

than posteriorly ; anterior extremity convexly sub-angulate

;

posterior extremity somewhat produced, bluntly pointed

;

lateral contour lenticular; greatest diameter central.

Very rare in the shell-limestone of Tunstall Hill.

NOTES ON THE BAIRBim FROM TUNSTALL HILL, BY MR. T. RUPERT

JONES, F.G.S.

With regard to the majority of the specimens collected by Mr.

Kirkby, the valves are so well preserved that every important

''eature, except the muscle-spots, can be readily distinguished.
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This is much more so than with the specimens found in the

upper limestone at Byers' Quarry. Owing to this circumstance,

we can recognise the peculiar deltoid shape, hingeraent, and the

dorsal and ventral overlap of the sub-genus Bairdia in many

specimens. A very characteristic suite of these has been selected

and figured by Mr. Kirkby, besides some of the Cytheridw,

which do not (to me) appear to belong to Bairdia.

At first sight it appears easy to sort out several carapaces and

valves of the Bairdice specifically distinct one from another; but,

on arranging the specimens (or drawings of them) in series, ac-

cording to certain modifications of their marginal outline, it

becomes a far more difiicult task to satisfy one's self where any-

thing like specific boundaries occur between them. The sub-

deltoid Bairdice occur fossil in several formations, and recent in

existing seas, and they present many varieties but little different

one from another, as far as the valves can show. There may be

specific differences of structure in the organs of the animals pos-

sessing the several varieties of carapace ; but of this we can say

nothing, for we know but very little of the animals. Giving

the greatest possible value I can to the differences observable in

the carapaces of the Permian specimens, I should say that figs.

1 and 2 (pi. IX.), represent the normal form of the Bairdia

plebeia of Keuss—or at least that well-marked, sub-deltoid form

of the species which Dr. Reuss described. Figs. 10, 9, and 12,

represent a narrow and acute form of the same species. Figs.

11, 4, 5, 6, and 3, are from specimens which graduate from the

sub-deltoid to a sub-oblong form ; every grade of the change is

readily found. In these varieties the lateral contour varies

within certain limits as to the lenticularity of the outline; a

strong middle overlap of the ventral margin is nearly always

present. Fig. 14 represents a nearly parallelopipedal carapace,

in which the approach to rectangularity is carried so far that we

seem to have overstepped a specific limit ; but even its modifica-

tion of shape, and greater size, do not give me any great confi-

dence in regarding it as a distinct species.

Until recently I was disposed to consider all the above varie-

ties as belonging to the carboniferous species Bairdia curta,
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M'Coy, The differences observed between tlie specimens of

Reuss and Kirkby, on tlie one hand, and the figures and descrip-

tion of Professor M'Ooy, appeared to be of less importance than

what was necessary to constitute specific distinction. A short

time ago I received, by Sir R. Griffith's kindness, the original

specimen of ^. curta; and, when I had carefully worked it out

from its matrix, I saw that the exact outline of the species was

not represented in M' Coy's figure, and that the points of differ-

ence were quite sufficient to warrant B. curta and B. pleheia

being considered distinct species. These differences I have

pointed out to Mr. Kirkby, who mentions them in his remarks

on B. plebeia and its varieties.

The shapes of figs. 8 and 7 (woodcuts 11 and 12) seem to be

less readily traced into the contours of any of the varieties of

B. pleheia, but approximate to each other
; and, therefore, I

imagine that they may belong to a distinct species. The lateral

contour in these two varieties equally show but a slight ventral

overlap. Fig. 15 (woodcut 13) is a peculiar form, almost ellip-

tical ; it appears, nevertheless, to be a Bairdia; and the same

may be said of fig. 3, plate X. (woodcut 14).

Cythere {Cytherideis) Jonesiana, KirU))/. PI. X., figs. 1, 2.

Bairdia gracilis, Reuss. " Jahres. Wetterau Gesell.,

1854," p. 65, fig. 3 (fig. 2?).

B, Jonesiana, Kirkby. " Ann. Nat. His.," 3rd ser.,

vol. ii., p. 432, pi. XL, figs. 1, 2.

Length, l-25th of an inch; height, l-55th of an inch.

Carapace reniform, convex, smooth ; dorsal margin regu-

larly arched; antero-dorsal region convex, gradually slop-

ing to anterior extremity
;

postero-dorsal region convex,

abruptly sloping to posterior extremity ; ventral margin

sinuate centrally, convex near extremities; anterior ex-

tremity bluntly rounded
;

posterior extremity obtusely

pointed; lateral contour compressed oval, the posterior

end most acute; greatest diameter central, one third of the

length
; flange of left ventral margin large, being fully

one-third of the length.
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The chief variation of form shown by this species is in the

dorsal margin, which is more prominent in some individuals than

in the majority. Fig. 2, pi. X., illustrates this variety.

C. Jonesiana resembles in many respects the Cythere Geinitzi-

ana* of Jones, which appears to be a closely related form. The

dorsal margin of the latter, however, is more flatly convex, its

posterior extremity is more acutely pointed, and medianly placed,

and the sinus of the ventral margin is deeper than the same fea-

ture in C. Jonesiana. The lateral contour is peculiar also, being

ovate, while that of C. Geinitziana is a flattened oval, with rather

acute extremities. In these particulars it difl'ers from the pre-

sent species; and I allow them specific value.

Most of the specimens of this species which have occurred at

Tunstall Hill are coated with a thin deposit of calcareous mat-

ter; and it is not until this is removed that the hingement of the

carapace can be detected.

It is not rare in the shell-limestone of Tunstall ; it also occurs

at Hampole, Yorkshire. In Germany it is found in the Unter

Zechstein of Bleichenbach and Selters.

C. Jonesiana is named after my friend Mr. T. Rupert Jones,

to whom I am indebted for several courteous communications on

Permian Entomostraca.

NOTE BY MR. T. R. JONES ON CYTHERE JONESIANA, KIRKBY.

C. Jonesiana (Kirkby) and C. Geinitziana (Jones) are, with-

out doubt, closely allied to each other, and to the forms termed

by Reuss Bairdia frumentmn and B. (jraciUs. Indeed, thei*e are

very many CytJw^es, both recent and fossil, having modifications

of this form of carapace, such as C. /lauida, C. angn.sta., &c. ; and

it is often hazardous to distribute the fossil valves into specific

groups, there being little except slight differences of marginal

outline and lateral contour to be taken as criterions. Still less

can we feel satisfied either in distinctions or synonyms, when we

have only plain lithographs (in the case of many of the foreign

Entomostraca) to judge by. For the present, we had better

keep provisionally distinct the best marked forms, until we can

* Jones, ill " Kind's Moii. Porin. Foss.,'" p. 02, j)!. XVIH., lljr. 4, a, h, c.
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see all the specimens side by side, when perhaps some of the

now apparent differences will melt away through easy gradations

of size and contour.

These Cytlieres, having a more or less elongate, kidney-shaped

outline, have thin valves, like those of BaircUa^ with internal

marginal lamina, and more or less overlapping dorsal and ventral

edges; but with this distinction, the two valves are not such

unequal contributors to the hinge-line as they are in Bairdia.

In the latter, the dorsal edge of the right valve is pared down,

as it were, and wholly overlapped by the opposite valve ; whereas

in this other group {Gytherideis^ " Monog. Tert. Entom. Engl.,"

p. 46), the right valve is not always overlapped, retains its thick-

ness (it is indeed sometimes thickened), and often presents slight

folds or knobs, sufficient, in some instances, to help in marking

out one or both ends of the hinge-line on the closed carapace.

(See, for instance, " Monog. Cret. Entom.," pi. 6, fig. 18a).

At the same time we must remember that the hingement of

these Entomostraca is variable, and that in Cytliere proper^ and

its sub-genera, there are endless modifications, forming gradual

passages from a hingement almost as simple as the mere meet-

ing of the dorsal edges in Cypris^ to the strongly-toothed hinge-

work of the thickest Gl]tliereis. In accordance with this varia-

bility of hinge, Cytherideis Jonesiana is, I may remark, certainly

nearer to Bairdia in the structure of the hinge-line than many
others of the sub-genus. Nevertheless, there is a distinct

thickened hinge-line in the specimens before us ; it occupies the

middle-third of the dorsal border. (PI. XI., fig. 24c.)

The inclination to develope toothed or notched terminations

to the hinge-line, the sub-reniform shape and more obtuse ex-

tremities, the less uniform lenticularity of the lateral contour,

and a different plan in the arrangement of the " lucid spots" (as

far as I have yet had opportunities of noticing), are the cha-

racters which separate this groxx^ {Cytherideis) from its fellow sub-

genus Bairdia. These characters are not to be always readily

distinguished ; but when some are present, Ave may hazard the sup-

position that the others would appear in well-preserved specimens.

VOL. IV. PT. II. TT
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By carefully looking for the distinctions above-mentioned, I

believe that many of the Bairdm of palaeontologists will be

fonnd to belong to Cytherideis.

The animal of Cytherideis (as far as yet studied) appears to be

truly a Cythere.

The form referred by Dr. Eeuss (" Jahres. Wetter. Ges.

1854," p. 65, fig. 3, and possibly fig. 2), to Bairdia gracilis^

M'Coy, seems to me (as already indicated also by Mr. Kirkby)

to be a narrow variety of the species here termed C. Jonesiana.

I believe that M' Coy's B. gracilis (though I have not yet seen

the specimen) is a true Bairdia; Dr. Richter's specimen of B.

gracilis (" Zeitsch. Geol. Gesell.," vol. vii., p. 530, pi. 26, figs.

16, 17) also appears to be a Baiixlia; and I may say the same

of the very imperfect specimen from Byers' Quarry, indicated in

the " Monog. Perm. Foss.," pi. 18, fig. 7.

Cythere bub-reniformis,* Kirhhy. PI. IX., fig. 13.

Bairdia renifoiinis, Kirkby. " Ann. Nat. His.," 3rd

ser., vol. ii., p. 329, pi. X., fig. 13.

Length, l-35th of an inch; height, l-75th of an inch.

Carapace sub-reniform, flatly convex, obtuse marginally,

smooth; dorsal margin almost straight centrally, but

slightly inclined towards the anterior extremity ; antero-

dorsal region convex, sloping quickly to anterior extremity

;

postero-dorsal region convex, abruptly falling two-thirds

of height; ventral margin convex towards extremities,

with a rather deep sinus anteriorly situate; anterior ex-

tremity rounded; posterior extremity obtusely pointed; la-

teral contour sub-lenticular, compressed, convex towards

the extremities, more so posteriorly than anteriorly;

greatest diameter central, rather more than one-fourth of

length; hinge with left dorsal margin moderately over-

lapping the right.

C. sub-reniformis has some resemblance to Bairdia Schauro-

thiana. It is distinguishable, however, by its more Cythere-like

* The term reniformis being pre-occupicd, I have changed the specific name of this

species to sub-yen ifonnis.
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form. B. Schaurothiaiia lias straighter dorsal and ventral mar-

gins than the present species; it is more produced anteriorly,

and its posterior extremity is angulate ; in lateral contour it dif-

fers in the acuteness of its extremities, and in the position of its

greatest diameter; and its dorsal overlap is decidedly greater.

C. sub-reniformis has only occurred to me at Tunstall Hill,

where it is extremely rare.

NOTE BY Ma. T. R. JONES ON CYTHERE SUB-RENIFORMIS, KIRKBT.

Mr. Kirkby has already noticed his recognition of the Cythere-

like aspect of the carapace of this species, and its similitude to

the recent Cythere reniformis and C. albomaculata. I cannot think

that we have here the carapace of a Bairdta or even of a Cytlieri-

dels. In fact, the carapace reminds us very strongly of Cythere

albomaculata; and it is only its greater relative length, and some

slight differences of marginal outline, that support a specific dis-

tinction. The dorsal border appears to me to present a much

more definite hinge-line (occupying the middle two-fourths of

the dorsal border, pi. XI., fig. 23c) than Mr. Kirkby's figure shows.

Cytheee amputata, Kirkby. PI. X., fig. 4.*

Bairdia truncata, Kirkby. " Ann. Nat. His.," 3rd

ser., vol. ii., p. 423, pi. XI., fig. 4.

Length, l-25th of an inch; height, 1-GOth of an inch.

Carapace sub-rhomboidal, obliquely truncated at the ex-

tremities, straight on the back, and slightly inflated veu-

trally at the anterior half, gently swollen near the centre

of each valve, and compressed towards the borders ; veii-

tral margin somewhat sinuate, but almost straight ; antero-

dorsal region nearly straight, sloping to anterior extremity

;

postero-dorsal region slightly convex, sloping abruptly

downwards and forwards to the posterior extremity, and

parallel with the antero-dorsal border ; dorsal margin

straight, with a sub-angular projection at the anterior

hinge, near the anterior extremity, and terminating pos-

* In this figure the margin of the carapace placed uppermost is the ventral, and the

lower one is the dorsal,
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t^riorly in a blunt point; anterior extremity prominent,

rounded, bordered by a flattened marginal rim
;
posterior

extremity diagonally truncate; lateral contour somewhat

boat-shaped, tapering quickly in front, blunt behind
;

greatest diameter in anterior half, at two-sevenths of

length; contact-line of valves straight on both ventral

and dorsal borders.

A curiously similar but distinct species has been figured and

described by K. von Seebach (" Zeitsch. Deutsch. Geol. Gesell.

1857," p. 201, pi. 8, fig. 4), under the name of Cythere dispar,

from the Keuper of Thuringia.

Mr. Jones tells me that a tertiary species lias been named

Cythere truncata, by Bosquet, so it has been necessary to alter

the specific name of the present species, which I have done by

substituting amjmtata, as being similarly expressive of the trun-

cated appearance of its posterior extremity.

C. amputata is rather rare in the shell-limestone of Tunstall

Hill.

NOTE BY MR. T. R. JONES, ON CYTHERE AMPUTATA^ KIRKBY.

We have here a very interesting and peculiar form, in which

the hinge-line is well developed : the anterior hinge, in particular,

being strongly marked externally, judging from the cast, which

also shows the dorsal margins of the valves peculiarly flattened

out. The compressed and obliquely rounded anterior border

—

the central swelling of the valves—the straight and thin-edged

back, and the obliquely truncated hinder end, with its project-

ing dorsal angle, (the margins of the two extremities being

nearly parallel), characterise this species. (See pi. XL, fig. 22.)

Besides the species of Bairdia, Cytherideis, and Cythere proper,

already noticed, there appear to be one or two additional forms

belonging to the fauna of the shell-limestone, which may subse-

quently be established as species. Specimens have occurred to

me which seem to imply this idea; but owing to a paucity of

materials, and in some cases to an ajoparent affinity to described
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species, I have not ventured to specialise tliem. There was one

well-marked individual of triangular contour, which was unfor-

tunately lost after it had been outlined, and which, I have little

doubt, was the Cytliere acuta of Jones; it was minute and ex-

ceedingly globose, and had the ventral margin almost straight,

and its dorsal margin convex; its extremities were acute and

alike.

Before closing my remarks on the Permian Entomostraca, I

cannot but express how greatly I am indebted to Mr. T. Rupert

Jones, for his valuable and ever-ready assistance during my later

researches on these fossils. Many of the corrections made in

this revise are due to his suggestion. And besides adding notes

to the species, from the shell-limestone described by me, he has

kindly undertaken to revise his descriptions of those species

peculiar to the upper limestone, so that they may be printed

along with this paper, and complete the list of Eiitomostraca be-

longing to the Permian rocks of Durham.

ENTOMOSTRACA FROM THE UPPER PERMIAN LIMESTONE OF BYER8

QUARRY. BY T. RUPERT JONES, F.G.S.

In critically examining, at the request of Mr. Kirkby, his col-

lection of Eiitomostraca, from the shell-limestone of Tunstall

Hill, my attention was necessarily re-drawn to my figures and

descriptions of Permian Entomostraca, published in Professor

King's " Monograph of the Permian Fossils of England

"

(Pal^ont. Soc, 1849); and I find some points on which remarks

and amendments may be advantageously made, especially as it

appears desirable that the species there described should be again

briefly noticed in the completion of an account of the Permian

Entomostraca of Durham, for the Tyneside Naturalists' Field

Club.

The forms described in the monograph as Dithyrocaris Permi-

ana and D. glypta, have already been re-described by Mr. Kirkby

and myself as Kirhhya Permiana, in the preceding memoir.

The generic and sub-generic characters of Cytliere and its sub-

groups will be found more especially in my '' Monograph of the
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Cretaceous Entomostraca of England," 1849; in that of the

"Tertiary Entomostraca" (Paleeont. Soc, 185G); and in Mr.

Kirkby's memoir preceding this notice.

I find, on breaking up the remaining fragments of magnesian

limestone (from Byers' Quarry), with which Professor King

favoured me in 1847-8, and also by reference to my first draw-

ings, that I have some additional materials of which I can make

use with advantage in improving and adding to my notices of

the species; especially in reminding me of those links of varia-

tion which I regarded as existing within the limits of certain

species, some of the typical forms of which I gave in my figures.

In my former descriptions of these Entomostraca^ I doubtfully

placed some with Cythereis and Cytherella. But I think it better

to withdraw these provisional references, until we know some-

thing more certain of the fossil species, and, in the meantime, I

use the genus Cythere in its fullest sense. The Bairdice, how-

ever, are so characteristically featured, that we have seldom any

difficulty in determining the individuals belonging to this sub-

genus.

By the Idndness of Sir E. Griffith, I have been enabled to ex-

amine, at my leisure, the specimen on which the species

Bairdia curta was determined by M'Coy. Mr. Kirkby has

already noticed (p. 142) its characteristic features as contrasted

with B. pleheia.

I regret that it has not yet been in my power to compare the

Carboniferous Entomost7Xica described by Count Munster with

those before us. It is very desirable that we should have more

than a few words of description, as the means of comparison in

determining the C. elongata.

Dr. Richter having favoured me with a series of specimens

from Saalfeld, and also with some remarks on them, I am en-

abled to correlate his figures with our own.

CYTHERE, 3Iuller.

1 . C. MoRRisiANA, Jones. PI. XL, figs, la, Ih, Ic.

Cythere Morrisiana. Jones, in " King's Monograph

Perm. Foss.," p. 61, pi. 18, figs. 2a, 2h, 2c,

Carapace irregularly oblong, convex, smooth; dorsal and
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ventral borders straight, slightly incurved ; extremities

sub-acute, suddenly depressed; the anterior slightly nar-

rower than the posterior; dorsal aspect elongate oval,

compressed at the ends ; anterior sub-ovate.

This was most probably a true Cytliere.

From Byers' Quarry and Humbleton. Rare.

2. C. ELONGATA, Munster.{l) PI. XI., fig. 2.

Cythere elongata, Mlinster. " Jahrbuch f. Min. 1836,"

p. 65, no. 19; Jones, in " King's Monog. Perm.

Foss.," p. 62, pi. 18, fig. 5.

Carapaoe bean-shaped, smooth, convex ; dorsal and ventral

borders slightly incurved at the middle ; extremities

rounded, the anterior more obliquely than the posterior.

Munster's description of C. elongata (from the Bergkalk of

Regnitzlosau), is very succinct; but, as far it goes, is applicable

to this species. A very similar form {Cytliere proper) lives in

the Mediterranean.

A single specimen, imbedded in a fragment of magnesian

limestone, dredged up near the Dogger Bank.

3. C. KuTORGiANA, Joues. PL XI., figs. 3«, 3Z>. Jones, in

<' King's Monog. Perm. Foss.," p. 62, pi. 18, fig. 6.

Carapace somewhat bean-shaped, or resembling a peach-

stone, convex; dorsal border elliptical ; its contact mar-

gin thickened and bearing traces of hinge ; ventral sinu-

ous ; anterior extremity obliquely rounded
;
posterior acute.

Fig. 35 represents a larger and relatively narrower individual

than fig. 3a, which was the specimen figured in the " Monog.

Perm. Foss." This form of carapace is common among the

group of Cythere proper.

Not common at Byers' Quarry.

4. C. Geinitziana Jones. PI. XI., figs. 4a, 45, Ac. " King's

Monog. Perm. Foss.," p. 62, pi. 6, fig. 46; pi. 18,

figs. 4a, 45, Ac.

Carapace elongate reniform, convex, smooth, slightly punc-

tuated towards the anterior extremity ; rounded anteriorly.
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bordered with a slight, narrow, raised rim, and somewhat

depressed ; tapering and more convex posteriorly ; ventral

border sinuous ; dorsal elliptical, shelving downwards pos-

teriorly to form a sub-acute angle with the ventral bor-

der ; dorsal aspect elongate ovate ; anterior broadly ovate.

From Humbleton. Very rare.

Dr. Reuss's 5'^{/rt?/a/rM??ig/iiw??i (" Jahresb. Wetter. 1848," p.

68, fig. 8), is not unlike G. Geinitziana in outline.

5. C. BiPLicATA, Jones. PI. XI., figs, ha, 6h.

Cytliere (^Cythereis ?) bijjUcata. Jones, in "King's

Monog. Perm. Foss.," p. 63, pi. 18, fig. 8.

Carapace sub-ovate, convex, bearing two short, longitudinal

rounded ridges, near the middle of the valve; dorsal and

ventral borders elliptical ; anterior extremity rounded;

posterior acute.

Fig. 5^ is a larger individual than the one figured in the

" Monog. Perm. Foss." (fig. 5a), and exhibits a modified form

of the plication or slight superficial ridge.

From Byers' Quarry. Rare.

6. C. iNORNATA, M'Coy. PI. XI., fig. 6. M'Coy " Syn. Char.

Carb. Foss.," p. 167, pi. 23, fig. 18.

Cythere {Cytlierella?) inornata. Jones, in "King's

Monog. Perm. Foss.," p. 63, pi. 18, fig. 9.

Cytlierella inornata, Richter. " Zeitsch. Deut. Geol.

Ges.," vol. vii., p. 529, pi. 26, figs. 6, 7.

Carapace nearly oblong, sub-reniform, smooth, convex; dor-

sal border elliptical ; ventral almost straight ; anterior ex-

tremity obliquely rounded; j^osterior semicircular.

From Byers' Quarry. Rare.

Dr. Richter has specimens of this species from the Zechstein

of the Saalfeld district.

7. C. NUciFORMis, Jones. PI. XI., figs. 7a, 7h, 7c.

Cythere {Cytherella ?) nuciformis. Jones, in " King's

Monog. Perm. Foss.," p. 64, pi. 18, figs. 11a,

Ub, lie.
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Gytherella nuciformis, Reuss. " Jahresb. Wetter.

Geo. 1854," p. 68, fig. 9.

Cytherella nuciformis^ Richter. " Zeitscli. Dcut.

Geol. Ges." vol. vii., p. 529, pi. 26, figs. 8, 9.

Carapace oblong-oval, smooth, convex; dorsal and ventral

borders elliptical ; extremities rounded; anterior depressed,

ratlier narrower than the posterior] dorsal aspect com-

pressed, ovate; anterior oval.

From Byers' Quarry. Rather rare.

Professor Reuss and Dr. Richter have met with this species

in the German Zechstein.

This little species has a somewhat similar form to that of

Ci/therella Muensteri (Roemer sp.) of the Chalk and the Tertiary

beds. See "Jones' Monog. Tert. Entom.," p. 56. Forms of

carapace not very dissimilar to G. inornata and C. nuciformis oc-

cur with other Cytlieres in the carboniferous limestone of Kil-

bride, near Glasgow.

8. C. {Bairdid) plebeia,* Reuss. PI. XL, fig. 8.

Cytliere (Bairdia) curta, Jones (not M'Coy), in

" King's Monog. Perm. Foss," p. 61.

Bairdia p)leheia^ ^QW^^. " Jahresb. Wetter. Gesell.

1854," p. 67, fig. 5a, U.

Cytliere (BaijxIiaJpIeheiay.K.irk'by. See above, p. 141.

The specimen here figured is from Byers' Quarry, and has

its carapace well preserved. It presents the usual form of the

typical B. pleheia, with its well rounded antero-ventral border.

It was not figured in the " Monog. Perm. Foss."

Specimens of Bawdice (B. p)lebeia and its varieties) are not

uncommon at Humbleton and Byers' Quarry; but at the latter

place, especially, they are very imperfectly preserved.

9. 0. {Bairdia) vh^^^ik, Reuss. Var. brevicauda. PL XL, figs,

9a, 9^*, 9c.

* Dr. Richter has figured and described some varieties of B. pleheia ("Zeitsch. ,Deut.

Geol. Ges.," vol. vii., pi. 26, figs. 10-15), under the name ofBairdia drupacea, B. Geinitzi-

ana, and B. curta. Dr. Richter himself has determined that the two former are varieties

of the last, which ia the synonym for B. pleheia, and which we now wish to withdraw.

vol. IV. PT. II. V
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Cythere (Bairdid) curta. Jones, in " King's Monog.

Perm. Foss.," p. 61, pi. 18, figs. 8a, 3b, 3c. (Not

Bairdia curta, M'Coy.)

Carapace sub-triangular, convex, smooth, sometimes faintly

punctate ; dorsal border arched ; ventral sinuous ; anterior

extremity produced, rounded on its ventral half, slightly

sinuous dorsally; posterior broadly angular, its angle

nearly equal and median; dorsal aspect narrow, acute,

oval; a/iimor compressed, oval.

This form agrees with B. plebeia, var. caudata, in the curved

cultrate border of the anterior ventral region, so characteristic of

the species ; but it presents a strong contrast to the above-men-

tioned variety, in its being curtailed posteriorly.

10. C. (Bairdia) plebeia, Reuss. Var. rhombica. PI. XI., figs.

10, IJ, Ua, I2b.

We have here a variety of B. plebeia, in which the long

anterior dorsal slope, the obtuse and nearly equal-angled pos-

terior extremity, and the nearly straight ventral margin, passing

into the broad but not prominent hatchet-edge of the front

ventral region, give a rigid and near rhomboidal aspect to the

carapace. This, at least, is the chief feature in fig. 10, and figs.

11 and 12 are placed with it, as differing but little from it ex-

cept in size.

11. C. [Bairdia) plebeia, Reuss. Var. grandis. PI. XI., figs.

13cf, 13&.

Cythere (Bairdia) curta, Jones, in " King's Monog.

Perm. Foss.," p. 64, pi. 17, figs. 21, 22. (Not

Bairdia curta, M'Coy.)

A single cast (from Humbleton), indicates a Bairdia of twice

the size of the common specimens ; but it offers nothing but its

greater size to distinguish it from the smaller forms. It is

not very dissimilar to B. affinis, Morris, " Ktrzelecki's Phys.

Descript. New South Wales, &c." p. 291, pi. 18, fig. 10.

12. C. (Bairdia) ampla, Reuss. PI. XL, figs. 14a, 14^, 14c.
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Bairdia ampla, Eeuss. " Jahresb. Wetter. Ges.

1854," p. 68, figs. 7a, 7b.

Carapace irregularly ovate, showing but little of the trian-

gularity of the i?azVc?/GP; dorsal margin rounded; ventral

slightly sinuous ; extremities obtusely angular. The

plumpness and large size of the carapace well deserve the

name adopted by Dr. Reuss for this species.

It occurs at Byers' Quarry. It has been collected by Mr.

Kirkby from the magnesian limestone of Hampole, Yorkshire.

Professor Reuss had it from the Zechstein of the Wetterau.

13. C. {Bairdia) gracilis, M'Coy{?). PI. XL, fig. 15.

Bairdia gracilis, M'Coy. " Syn. Char. Carb. Foss.,"

p. 164, pi. 23, fig. 7.

Bairdia gracilis, Jones, in " King's Monog, Perm.

Foss.," p. 63, pi. 18, fig. 7.

Bairdia gracilis, Reuss. " Jahresb. Wetter. Ges.

1854," p, 65, fig. 2a, 2b.

Bairdia gracilis, Richter. " Zeitschrift Dent. Geol.

Ges.," vol. vii., p. 530, pi. 26, figs. 16, 17.

A cast (from Byers' Quarry), much worn, of a carapace nearly

allied to B. plebeia, but very much narrower
;
probably Professor

M' Coy's B. gracilis.

A form like this has been found in the German Zechstein by

Professor Reuss and Dr. Richter.

14. C. {Bairdial) acuta, Jones. PI. XI., fig. 16.

Cythere {Bairdia ?) acuta. Jones, in " King's Monog.

Perm. Foss.," p. 63, pL 18, fig. 10.

Carapace sub-triangular, smooth, convex ; dorsal border

rounded, produced; ventral nearly straight; extremities

acute.

From Byers' Quarry. Not very rare.

Mr. Kirkby believes that he has met with this species at

Tunstall Hill.

We add a table of Permian Entomostraca, in which are in-

cluded those species not found in England ; the latter are reduced

to the nomenclatorial system adopted in the preceding papers.
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appe:ndix.

To complete our account of Permian Entomostraca, figs. 17

—

25 are added, as illustrative of species either new or requiring

further illustration.

1. Cytr'e-re (Bairdia) FJ^EBEiA, Eeiiss. Var. caudata, Kirkby.

PL XL, figs. 17, 18a—18c.

In this variety (see Mr. Kirkby's description, p. 141) the

posterior extremity (the lowest end in the figures) is drawn out

into a sharp, upturned point. It is strikingly contrasted with

the short-angled hinder extremity in varieties illustrated by figs.

9 and 10, and also with the tapering, but obtuse angle of this

extremity in fig. 8. The anterior hatchet-shaped or cheese-knife-

like border is broadly developed also in figs. 17 and 18a, even

more so than in any of the figures in plate IX. These two

specimens are selected from a series forwarded to me by Mr.

Kirkby, and collected by him at Tunstall Hill, near Sunderland.

2. C. (Bairdia) ampla, Reuss. PI. XL, figs. 19(2—19/

The specimen here figured is far more perfect than that shown

in fig. 14. This broad, thick, and symmetrical carapace, with its

obtuse and almost equal extremities, reminds us, like the other

Bairdia, of the Scythian bow in its outline. This specimen was

collected by Mr. Kirkby from the magnesian limestone of Ham-

pole, in Yorkshire. It exhibits traces of surface-ornament in

the form of minute punctation (fig. 17/).

3. C. Tyronica, spec. nov. PI. XL, figs. 20a.—206.

Cythere? inornata, M'Coy. King and Jones, " Journ.

Geol. Soc, Dublin," vol. vii., p. 69, note and p.

78; pi. 1, fig. 13.

I have seen only two single valves of this Entomostracan. They
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were found by Professor W. King, at Tullyconnel, near Artrea,

county Tyrone, Ireland, and were forwarded by him to me for

examination ; and sketches of them, with my remarks, were pub-

lished in Professor King's paper on Irish Permian Fossils in the

"Journal of the Geological Society of Dublin," vol. vii., 1856.

The specimens indicate a somewhat almond-shaped carapace,

nearly straight on the ventral, and obliquely arched on the

opposite border, tapering somewhat anteriorly, and fuller and

rounder behind. In shape it apj^roaches C. inornata^ M'Coy

(a Carboniferous species, to which some Permian individuals have

been referred, see p. 170), but it is proportionably narrower, and

of much greater size. Specific differences are difficult to be

satisfactorily recognised in the very similarly shaped carapaces

of Cytheres of this type, especially in the fossil state; nevertheless,

for the sake of registering this Irish Permian form, I propose to

term it Cythere Tyronica.

4. C. RiCHTERIANA, SpCC. UOV. PI. XI., figS. 21« 21c.

The specimen here figured (from the Zechstein of Koenitz)

was placed in my hands some years ago by Professor King, and

I take this opportunity of describing it.

Carapace bean-shaped, convex, compressed anteriorly, flat-

tened above and below, smooth, punctate; rounded at the

ends; anterior rather narrower than the posterior ex-

tremity, and less symmetrically outlined; back faintly

arched ; ventral border gently sinuate. Valves margined,

except along the hinge-line, with a very narrow flattened

rim, strongest round the ends. In profile the carapace

is acutely ovate or lanceolate; in cross section, sub-quad-

rate.

This is a well marked species; and I dedicate it with much

pleasure to my obliging friend Dr. Richter, of Saalfeld, who has

added considerably to our knowledge of pala30zoic fossils.

5. C. AMPUTATA, Kirkhy. PI. XI., figs. 22a—22d.

This species is described in full by Mr. Kirkby, at p. 155.

The figures here given do not essentially differ from those given
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in plate X., but define more clearly tlie features of the anterior

extremity with its compressed edge, and the dorsal surface with

its hinge-line. We must remember that it is only a cast that

we have before us ; Mr. Kirkby has collected several specimens

of casts with portions of the valves attached, and these remind

us that possibly the profile of the carapace itself differs some-

what from that of the cast, especially as regards the attenuated

margins.

6. C. suB-RENiFORMis, Kirhhif. PI. XI., figs. 23a

—

2?>d.

These figures are intended more especially to define with

accuracy the dorsal overlap in this interesting species. (See

p. 155.)

7. C. JoNESiANA, Kirkby. PI. XI., figs. 24a—24cZ, and 25a

—

25fZ.

Here also the artist has given his best attention to the careful

delineation of the features shown in the hinge-line of this species

,

and its smaller variety. (See p 153.)

EXPLANATION Or PLATE YIII.

Excepting figs. Ic, 2c, 5^, 5/, 85, 9a, and 95, the figures are magnified 25 diame-

ters. The specimens are from Tunstall Hill, excepting figs. 6-9.

Fig. la Kirhhya Permiana, Jones : left valve.

lb „ ,,
lateral contour, dorsal aspect.

Ic „ „ reticulation around the oval spot, magnified 50

diameters.

Id „ „ lateral contour, ventral aspect.

le „ „ lateral contour, end-view.

2a „ ,,
right valve.

2b „ „ right valve, dorsal aspect.

2c „ „ oval spot and reticulation, magnified 50 diameters.

2d „ „ right valve, ventral aspect.

2e „ „ right valve, lateral contour, end-view.

3 „ „ right valve, inner aspect.

4 „ „ var. glypta, Jones : right valve.

5a „ „ right valve.
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Fig. ob Kirkhya Permiana^ perfect carapace, dorsal aspect.

be „ „ perfect carapace, ventral aspect,

od „ „ perfect carapace, end-view, showing the mode of

overlap.

oe „ „ reticulation, magnified 50 diameters.

5/ „ ,T oval spot, magnified 50 diameters.

6a „ „ left valve, not well preserved. From Byers'

Quarry.

6& „ „ left valve, edge-view.

7 „ „ \ax. glypta: right YdlvQ. From Byers' Quarry.

8« „ „ var. Richteriana, Jones: left valve. From Saalfeld.

85 „ „ var. Richteriana: part of surface with punctated

ridge and oval spot, magnified 50 diameters.

9« „ „ var.i2oess«^eW,Reuss: right valve. I Copied from

96 „ ,, edge-view J Reuss's plate.

EXPLANATION OE PLATE IX.

Fig. 1 Bairdia plebeia^ Reuss: right valve, magnified 23

diameters.

2 B, plebeia: left valve of another form, magnified 23

diameters.

2a Lateral contour, with contact-line of ventral margins.

4 & 4a B. plebeia, var. ehngata: magnified 23 diameters.

3 & 3a B. plebeia, var. ventricosa: right valve, magnified 28

diameters.

5 & 5a B. plebeia, var. Neptuni: left valve, [magnified 25

diameters.

6 & 6a B. plebeia, var. Reussiana: right valve, magnified 26

diameters.

9, 9a, 10, 12, & 1 2a, B. plebeia, var. caudata: right valve, magnified 28

diameters.

11 & 11a B. plebeia, var. amygdalina: left valve, magnified 28

diameters.

8 & 8a Bair-dia, Kingii, Reuss: right valve, magnified 34

diameters.

7 & 7a B. Kingii, var. compressa: right valve, magnified 25

diameters.

13 & 13a Cytkere subreniformis, Kirkby : right valve, magnified

40 diameters.

14 & 14a Bairdia Schaurothiana, Kirkby: left valve, magnified

28 diameters.

15 & 15a Bairdia Berniciensis, Kirkby: right valve, magnified

33 diameters.

All from the shell-limestone of Tunstall Hill.

VOL. IV. PT. II. W
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EXPLANATION OP PLATE X.

Fig. 1 Cythere (Ci/therldeis) Jonesiana, Kirkby : right valve, magnified 30

diameters.

2 C. Jonesiana: a less elongate form, right valve, magnified 30

diameters.

2a C. Jonesiana: lateral contour.

3 & 3a Bairdia rhomhoidea, Kirkb}' : right valve, magnified 26 diameters.

4 & 4a Cythere amjmtata, Kirkby: cast of left valve, magnified 38 diameters,

figured with the ventral border upwards.

5 Kirhbya Permiana^ Jones : right valve, having a smooth surface

magnified 26 diameters.

6 & 8... K. Permiana : right and left valves, showing a

7 K. Permiana: left valve of a specimen, showing the reticulation of

surface, magnified 30 diameters.

9 K. Permiana: left valve of a young specimen, magnified 38

diameters.

10 & 11 K. Permiana : ventral aspects of two specimens, magnified.

12 K. Permiana: dorsal aspect, magnified.

13 K. Permiana: interior of right valve, magnified.

All from the shell-limestone of Tunstall Hill.

EXPLANATION OF PLATE XL

All the figures are magnified 25 diameters, excepting fig. 19/.

Fig. la, Cythere Morrisiana, Jones: right valve— 16, edge-view ; Ic, end-view of

carapace.

2, Cythere Elongata^ Munster : right valve.

3a, Cythere Kutorgiana^ Jones: showing cast of the left valve, and edges of

the right ; 36, larger specimen, showing cast of the right valve, and

edges of the left.

4a, Cythere Geinitziana, Jones : left valve—45, profile ; 4c, end-view.

5a, Cythere biplicata, Jones : showing cast of the right valve, and the edges

of the left; 56, a larger specimen, with the plication modified; left

valve.

6, Cythere inornafa, M'Coy : left valve.

7a, Cythere nucijormis, Jones : right valve—76, edge-view of carapace ;
7c,

end-view.

8, Cythere (Bairdia) pleheia^ Reuss : right valve.

9a, brevicauda, Jones : 96, profile of carapace ; 9c, end-
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Fig. 10, Cijthere {Ba'trdla) var. i^homblca., Joaes : left valve. 11, Inside of the

right valve of another specimen.

12rt, pltbeia^ Reuss : var. small individual, or diminutive

rhombical form; left valve— 126, edge-view.

13a, var. grandis, Jones : right valve cast— 136,

edge-view.

14a, Cythere (Bairdia) ampla^ Reuss: showing cast of the right valve, and

edge of the left—146, edge-view—14c, end-view.

15, Cythere {Bairdia) gracilis^ M'Coy: cast, showmg the outline of the

right-valve.

16, Cythere (Bairdia) acuta, Jones : left valve.

17, Cythere {Bairdia) pJebeia, Reuss., var. caudata, Kirkby: right valve,

Sunderland. 18a, another specimen, left valve— 186, profile—18c,

end-view.

19a, Cythere {Bairdia) a7npla, 'Renss : closed carapace, with right valve up-

wards, Yorkshire— 196, the same, left valve upwards—19c, ventral

aspect— ]9fZ, dorsal aspect—19e, end-view— 19/', punctation, mag-
nified 50 diam.

20a, Cythere Tyronica, Jones : right valve, Ireland—206, profile.

21a, Cythere Richteriana, Jones: left valve, German}'—216, profile— 21c",

end-view.

22a, Cythere amputata, Kirkby: cast of carapace, with left valve upwards,

Sunderland—226, ventral aspect—22c, dorsal aspect—22c?, anterior

aspect.

23a, Cythere subreniformis, Kirkby: carapace, with right valve upwards,

Sunderland—236, ventral aspect—23c, dorsal aspect—23(7, end-view.

24a, Cythere Jonesiana, Kirkby: carapace, with right valve upwards, Sun-
derland—246, ventral aspect—24c, dorsal aspect—24af, end-view.

25a, smaller variety ; carapace, with right valve

upwards, Sunderland—256, ventral asptct—25c, dorsal aspect—
25c?, end-view.
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XV.

—

Entomological Notes^ and List of Coleopterous Insects added

to our Fauna during 1858. By Thomas John Bold.

In looking over my memoranda for the the year 1858, I find

two facts of considerable prominence ; the first, the great scarcity

of the commoner diurnal Lepidoptera ; and the second, the appear-

ance of three of the rarest species of our Catalogue. Of the

latter, J. C. Backhouse, Esq., has noted the capture, in Castle

Eden Dene, of Colias Edusa and of Vanessa Antiopa. P. J. Selhy,

Esq., has also taken Vanessa Antiopa, in fine condition, at Twi-

zell. And more wonderful still, the long searched for Vanessa

Polycldoros has been captured at Whitburn (as recorded by Mr.

John Hancock), and seen, but not taken, by Mr. C. Adamson, at

Jesmond. The latter capture is one of very great interest, form-

ing, as it does, a most pleasing confirmation of the truthfulness

of our oldest natural historian, Wallis.

Of Bees and Wasps, we certainly have this year (1858) had

considerably less than our usual numbers, and this is the more

remarkable when we recollect how these insects revel in the

hottest of hot weather. The commoner species of Bomhi, how-

ever, were plentiful enough, whilst their parasites, the Apath\

were by no means proportionately numerous. Coleopterous:

insects, also, were most certainly not abundant. This remark

was perhaps more applicable to the Brachelytra (of which I was

more particularly in quest), than to other groups ; although, in

the early part of the season, the Bemhidii were exceedingly scarce,

and were not to be found, in any thing like plenty, until rain had

fallen, towards the end of summer,* when some of the rarer

species were taken in tolerable abundance. Many Dipterous

insects were in plenty ; every one would observe the swarms of

large Muscat congregated on every patch of dung. The house-

* I have often hacl cause to notice the sudden appearance of carnivorous beetles (especially

Bembidii and Staphylinidcv) in abundance after rain, in situations where, in dr^' weather,

you might seek for them in vain. This may either be caused by excess of rain, which per-

colating to their retreats, compels them to come to the surface to avoid being drowned ; or

it may be, that the dampness brhigs out the Insect or other prey on which they feed.
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fly, I tliink, however, was either not so troublesome or abundant

as usual
;
perhaps the fine weather had induced them to spend

their time more out of doors than they do in cooler seasons. This

scarcity of the house-fly was compensated by a superabundance of

another, and perhaps more troublesome insect, Stomoxys caldtrans,

which towards the end of summ.er swarmed in our sitting-rooms , a

fact their occupants were often feelingly reminded of by its sharp

punctures. The Stomoxys is a dingy, simple-looking creature,

confounded by most people with the common house-fly, from

which, however, it may readily be distinguished by the pro-

minent rostrum. A specimen of (Estris Bovis was captured

near Long Benton in June. Of Locusts, we have had our usual

plenty, and I have notes of their occurrence on our extreme

northern limit, thence by the coast nearly to the southern boun-

dary. They have also been found more inland ; and I had a fine

lively fellow brought to me in a bottle, which had been taken

near Medomsley. Whence come these conspicuous insects? If

from the Continent, from what particular country ? Books tell

us that they are very plentiful in Central Europe, but I scarcely

think that our visitors can come from thence. If so, how won-

derful must be the instinct that causes them to traverse great

stretches of country, to cross a considerable extent of sea, and

then to distribute themselves over the breadth and length of the

land, even so far to the north as the Orkney Islands ! Is it

not quite reasonable to suppose that the Locust may produce

here in favourable seasons ; if it has not indeed become (as hinted

by E. C. Embleton, Esq., in " The Berwickshire Club's Proceed-

ings") " naturalized amongst us ?" It is true neither larvae nor

pupas—which are both conspicuous and active—have been found

;

but the same may be said of many other large insects, whose pre-

sence we never attribute to immigration. We have plenty of wild

unexplored nooks, even in our densely peopled district, where

whole broods may remain concealed from the man of science,

and we all know that with the unscientific one such creatures

only form objects to be crushed beneath his unpitying heel.

A Locust that I noticed, " one glorious September day," disport-

ing in a clover fog, near Cullercoats, gave me much pleasure.
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Its flight was most wonderful; performed, as it were, by jerks,

forming a combination of most extraordinary angles, and with a

quickness of action that one would scarcely expect in so clumsy

a creature. Nevertheless, I do not think the flight of the locust

is sustained enough to cross large tracts of ocean, except under

such favourable circumstances as we could scarcely expect to occur

at the same period for a succession of years. Of some species of

destructive insects, we had more than plenty. The Plant-lice,

" Cholera-flies," or Aphides^ were in myriads. The hot dry sea-

son proved most favourable to their increase, and during July

nearly every plant had its own peculiar species in thousands.

Garden vegetables were rendered in many cases unfit for use by

their attacks; I saw cabbages, cauliflowers, and turnips, so

covered by a pearly-grey species, that their leaves were scarcely

discernible. Many of the apple-trees, too, had their bark covered

by swarms of "American blight," which, mostly adhering to

the underside, gave them the appearance of being fringed with

white silk. We also had more than abundance of another de-

structive pest, the Turnip Saw-fly (Athalia spinimarum). I noticed

the females sitting in the hedge-rows towards the end of June,

and soon after heard of the appearance of their larva, the much

dreaded " Blacks," In the district east and north-east of New-

castle, they were in such abundance as to destroy in succession

two or three sowings of turnips. In some cases that came beneath

my own observation, the mischief began in small patches, and

in different parts of the field ; these patches enlarged slowly for a

few days, and then (when the caterpillars had become well

grown), so rapidly did they enlarge, that the turnips vanished as

if by magic. As this pest generally continues for two or three

years in succession, farmers will do well to be on the alert this

coming season, and endeavour to nip the mischief in the bud,

either by destroying the females as soon as they appear, or by

keeping a sharp eye on their turnips, and killing the broods

when young, and confined within narrow bounds, by dusting the

plants with some poisonous substance that will adhere to them,

(jiardencrs use powdered white hellebore for destroying the larva

of the Gooseberry Saw-fly, and I see no reason why it should
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not be equally efficacious if applied to tlie turnips ; only it must

be used when the " blacks" are confined to the few plants on

which they have been bred, as its cost would, I fear, preclude its

being spread over the whole field. Another destructive insect,

Scolytus destructor^ affecting elm trees, previously recorded in our

" Transactions," from the banks of the Tyne and Derwent, would

appear to be spreading over the district; for I have this season

detected it breeding, in some plenty, in the Gosforth woods.

Our Coleojjtei^ous fauna has, during the year, been enriched by

the occurrence of the following species :

—

1. Patrohus lappojiicus, Chaudoir 2 This interesting addition to

the British fauna has occurred within our limits, having

been taken near Wallington by Dr. Power, in 1855; and

by myself, on Prestwick Carr, several years ago. I have

also several specimens from the Cumberland moors.

Although widely spread, this very distinct insect re-

mained unnoticed in many of our collections, until 1858,

when the capture of a few specimens, by Mr. H. Squire,

in Shetland, led to its identification. The species with

which it was mixed (excavatus) is one of our commonest

beetles, which, occurring everywhere, had not sufficient

interest to claim more than a very superficial examina-

tion at the hands of collectors, and hence the confusion.

This shows us how carefully every object of natural his-

tory, however common, ought to be studied before being

finally placed in our cabinets.

2. Harpalus Utigiosiis, Dej. A single specimen of this rare

species was taken on the banks of the Derwent, in August,

by Mr. H. Adams.

3. Ocalea hadia^ Erich. From the banks of the Devil's Water.

September.

4. Aleochara hrevipennis, Grav. I have some local specimens of

Aleochara, which appear to be referrible to this species.

5. Aleochara bilitieata, Gyll. Several specimens from the sands

at South Shields, in July.

6. Philonthus dehiliSy Grav. Taken at Gosforth and South

Shields. Rare.
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7. Stenus unicolor (Kirby), Steph. Very distinct from hrun-

nipes, with which it has generally been mixed. I have taken

specimens at Kenton and at Tynemouth.

8. Lathrimceum unicolor^ Marsh. Mixed up in our cabinets

with atrvcephalum, from which, however, it is abundantly

distinct; being larger, more punctured, and of one uniform

colour. It is quite as common, and frequents the same

places as its congener.

9. Proteinus ovalis (Kirby), Steph. Taken amongst vege-

table refuse, near the Abbey Mills, Morpeth, in October.

10. Agatliidium nigripenne^ Fab. Met w4th, in some x^lenty,

beneath the bark of a felled tree at Gosforth, in April.

11. Agathidium Icevigatunij Erich. Very rare. Northum-

berland,

12. Agathidium mandibulare, Sturm. Also very rare.

13. Agathidium nigrinum, Sturm. Gosforth, in fungi, but

very rare. October.

14. Clambus minutus, Sturm. Very rare; Ouseburn Dene. I

took several specimens, last May, in Cumberland, only a

little over our boundary line.

15. Saprinus rugifrons^ Payk. Plentiful on the sands at South

Shields, in July.

16. Aphodius tjistis, Panz. A single specimen taken on the

sands, near South Shields, by Mr. J. Thornhill.

17. Notoxus rnonocerus, Linn. I caught a specimen of this

extraordinary beetle on the sea-banks near Tynemouth,

in July. Mr. Wailes has since told me that he had

taken it, many years ago, near the well at the south end

of Cullercoats' sands.
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XVL

—

Description of two new species of Sertularian Zoop)hi/tes,

found on the coast of Nortlimnherland. By Joshua Alder,

Esq.*

Plumularia halecioides. pi. XIo;. >

Polypary about an inch high, irregularly branched. Stem

compound, giving off branches, which are also compound

for a part of their length, becoming single as they rise

upwards, and having two joints above the insertion of

each branchlet or pinna; pinna3 alternate, frequently

short, terminating in a single cell, but in full-grown and

luxuriant specimens extending to a greater length, and

bearing three or four rather distant, moderately sized,

cup-formed cells on the upper side. There are two, or

occasionally three, joints at the origin of each pinna, as

well as between the cells, and a small tubule above and

another below each cell. Sometimes there is a tubule on

the stem above the origin of the pinna. The polypes are

rather large in proportion to the cell, rising a little out of

it, and having from fourteen to eighteen muricated ten-

tacles. The ovicapsules are large, ovate, with a broad

truncated top, and are strongly ribbed or wrinkled trans-

versely ; they are set on the stem singly or in clusters by

a very short pedicle.

I found two specimens of this very distinct and beautiful lit-

tle Plumularia. on stones near low-water mark, at Cullercoats,

in the summer of 1857, and again met with it at the same place

in the follov^dng j^ear. Mr. Albany Hancock has also obtained

it at Koker. In its young state, or when partially denuded of

its cells, it has very much the appearance of a Halecium^ which

genus it resembles in its mode of growth. The ovicapsules are

similar to those of Camjmnularia Johnstoni—the only instance

within ray knowledge of this form of capsule being found in a

Plumularia. Pressed between plates of glass, the capsules showed

* Reprintcrl from the "Annals Nat. Hist.," s. 8, vol. iii,, p. 353.

VOL. IV. PT. II. X
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the ova in a very early stage. I unfortunately did not succeed in

keeping the specimens alive so as to observe their further de-

velopment.

Halecium labrosum. pi. XII.

Polypary between 3 and 4 inches high, irregularly branched

and rather flaccid. Stem compounded of several tubes,

and fixed at the base by numerous fibres; the larger

branches compound and generally dividing dichotomously,

bearing alternate branchlets or pinnge, which are jointed,

and more or less ringed or transversely wrinkled above each

joint. The cells arise singly or in pairs below the joints, and

are also jointed and ringed at the base, above which a short

tubular portion bears the true cell, which is moderately deep

and much expanded and everted at the margin. Capsules

ovate, broad below and obtusely pointed above, without

any tubular aperture ; they are of a purplish-brown colour,

and set unilaterally on the stem by a short pedicle of

about two rings.

This Halecium has occurred to me occasionally from deep water

on the Northumberland coast ; but I have never had an oppor-

tunity of seeing it alive. Its distinctness from the other British

species, however, cannot be doubted. It differs from H. halecinum

in its more lax and irregular mode of growth, as well as in

colour, which has somewhat of a purplish hue when fresh. The

branches, too, are more ringed and wrinkled, and the capsules

more regularly and broadly ovate, than in that species.* But

the best distinction is found in the form of the cell, which is deeper

than in any of the other species, and has a remarkably expanded

lip, which usually turns over at the margin. I may here remark that

what Dr. Johnston calls the cell in this genus consists of two por-

tions, the upper and shallower of which constitutes the true cell,

and contains the polype. The cells in this species, as in others of

the genus, are often seen to rise one within the other, occasioned

* It has been pointed out by Mr. Hiucks, that the male ixnil female capsules are of difFer-

e;it forms in //. hdlerinum. Should this be tlie case in other members of the genus, those

of //. labrosum now described may belong to the former sex.
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probably by the polype being renewed at intervals, and each
fresh polype forming a new cell within the old one.

I have met with what appears to be the young of this species,

parasitical on Tubularia indivisa and Sertularia ahietina. In this
state it is remarkably delicate and beautiful, and might be taken
for a distinct species. The stems rise from a creeping fibre, and
are very strongly and profusely ringed; they give off branches
from the base of each cell, and sometimes two from one cell.

A specimen of the adult form, without capsules, has been sent
me by Mr. Macdonald of Elgin, obtained in the Moray Frith ; and
Mr. Barlee has also met with it lately in Shetland.

Plate XIa.

Figs. 1 & 2. Plumularla halecioldes, naturtil size and magnified.
Fig. 3. A portion more higlily magailied.

Fig. 4. Ovicapsules.

Fig. 5. A portion of the compound stem.

Plate XII.

Fig. 1. Halecium labrosum^ natural size.

Fig. 2. A portion magnified: «, capsules.

Fig. 3. A portion of a variet^^ magnified.



180 ACCOUNT OF A SPECIES OF PHALANGISTA,

XVII.

—

Account of a species of Fhalanr/ista, recently killed in the

Count?/ ofDurhmn. By John Hogg, M.A., F.R.S.,F.L.S.,&c *

On tlie 22iicl of August last, a son of the Rector of Redmarshall

—a small village in tlie county of Durham—brought to me at

Norton, distant four miles to the east of that place, a recently

killed and singular looking animal. At first sight, the only

British quadruped which it at all resembled, and that chiefly

from its dark-coloured tail, and yellow breast and belly, is the

Tfellow-breasted Pine Mcurtin. Of this animal I have never seen a

fresh specimen—only one, a good while ago, preserved in a

museum. On a very slight examination, I however found, from

the two large front teeth in the lower jaw, that it could not be a

species of the Mustelidce; but it seemed (if such an animal were

possible) a mide between a yellow-hreasted Martin and a Squh^ely

or a Rabbit; the teeth and the general aspect affording characters

of some such anomalous creature. Yet, on a closer examination

of its feet, and especially of its hind ones, and of its long black

tail, which was evidently prehensile at its extremity, I found

that it could not be any British quadruped, but some New South

Wales, Opossum-like
J
or Marsupial species. Had it been a female,

I should at once have detected the pouch, or Mars^ipium, or some

distinct marks of one. I need hardly add, that if I ever before

had had an opportunity of examining with the least attention

any species of the Opossum tribe, I could not for a moment have

entertained the remotest idea that it could be referred to any

indigenous quadruped in Great Britain. This Marsupial animal

consequently could only have escaped from confinement.

The gentleman, who brought it to me, said it had been killed

the evening before, whilst it was upon a tree on a farm near

Eedmarshall. The farmer, supposing that it was some savage

carnivorous animal, which 'would destroy all the poultry in the

neighbourhood, and especially as at the time when he first

noticed it, it was following some hens or chickens, he there-

* This paper (wilhout the postscript) was read, on September 19th, to the Natural History

Section, at the meeting of the r.ritish Association at Aberdeen.
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fore, with several other men, went in pursuit of it, and at length

succeeded in killing it, though not "up a gum-tree," but up a

" poplar-tree," wdiere it had made a nest with straw.

I may here add that the Common Opossum (Didelphis Virgini-

ana) is known to attack poultry and to devour birds' eggs. So

then, had the Redmarshall farmer imagined that the strange wild

beast he saw to be an Opossum^ he would have had very good

grounds for fearing the destruction of his poultry.

I w^ill now briefly give a description of it. The length, from

the tip of the nose to the base of the tail, 18| inches; the length

of the tail about 13 inches, and the entire length, 31| inches.

The dentition I found as follows:—Two large front teeth or

incisors in the lower jaw, somewhat curved inwards, and like

those of rabbits and squirrels. Six incisors in the upper jaw,

then two small canines—the first apart from the second, and also

larger than the second ; and four or five molars. The first of the

molars in each jaw is somewhat compressed and of a cone shape;

but the exact number of the latter I could not determine as the

animal was stiff, having been so recently killed, and I did not

like to force open the jaws.

In the lower jaw are no canine teeth; but near the base of each

of the two long incisors, there appears the rudiment of a canine

tooth ; also the same number of molars—most likely five. If so,

the dental formula of the upper jaw would be = 6 inc. -j- 4

can. -|- 10 mo. = 20 in all; and that of the lower jaw = 2 inc.

-f- can. -}- 10 mo. = 12 in all; and these altogether make
thirty-two teeth.

Legs rather short. Front foot with five long toes, and five

curved, sharp, and compressed claws; of these toes, the two cen-

tral are the longest. But the hind foot has only two large toes,

and two claws ; and also, on the inside, a third toe, divided into

two as far as the last phalanx^ or at least the two are united by

the skin up to that 2-)halanx, and they have both long, sharp and

compressed claws. Then beyond, again, on the inside, and placed

more backward, is a large and broad thumb, though without any

claw or distinct nail. The feet, of a brownish-yellow, havingmuch

the character of hands, are evidently those of a climbing animal

;
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and the same may be said of the tail, for it is j^rehensile, is curved

inwards at the tip, and is devoid of hairs upon and under that

portion.

The skin on each side of the flank, near the hind thighs, I ob-

served to be somewhat loose and extensible, and thus, perhaps,

indicating some rudiment of the loose lateral skin, which is so

conspicuous in the JI?jmg opossums.

In colour, the upper portion of the body is gray, mixed with

some brown and black hairs: the neck, breast, belly, and inside of

the legs are yellow, with a rusty-red spot and line down the

breast, which extends under the forelegs. The cheeks are orange.

Tail thick, black, and hairy. Insides of the ears pinkish, nearly

bare of hairs.

Length from the nose to the ear about 31 inches; and that of

the ear, about 2£ inches ; width of the same in the middle 1 j inches.

This male specimen appeared to be fully grown ; but as the

teeth were little worn and the claws so sharp, he was evidently

of no age—the general appearance of the animal being not un-

like a small gray fox, though less sharp across the muzzle, and

with shorter legs. I found in Bewick's " History of Quadrupeds,"

(Edit. 4, 1800), p. 435, a species of Marsupial from New South

Wales, called, the " Vulpine opossum," which in dentition and

description seems to agree with it. He describes it thus :

—

" Upper part of the body grisly, consisting of dusky, reddish, and

w^liite hairs ; the under parts light-tawny, two-thirds of the tail

black, a blackish space round each eye, and long black whiskers."

And in Cuvier's "Regne Animal," the same animal is, I con-

clude, that named "Le Phalanger Renard," Phalaiigista vulpina.

There is, however, another species of Phalangista which is like-

wise indigenous in New South Wales, called fuliginosa, or the

" Sooty Phalangista," which, in some characters and dimensions,

resembles it.

Bewick has not given a figure of the " Vulpine OjDOSsum"

;

and I must therefore wait until I visit the British Museum

and Zoological Gardens, in November, to determine with which

of the two species it is to be identified; but from the descriptions

that I have as yet seen, it appears to correspond best with the



RECENTLY KILLED IN THE COUNTY OF DURHAM. 183

Fox-like Phalangista, which I believe is commonly called, in New
South Wales, the " Brush-tailed Opossum."

A bird stufFer, at my neighbouring town of Stockton, has pre-

served the skin ; but, as it was not finished and sufficiently dried,

I could not bring it with me to exhibit to the Section.

Some of the Phalangistce, being chiefly vegetable feeders, are

eaten by the natives of Australia ; I enquired of the stuflfer, if the

flesh was dark^ but he told me it was more like that of a rabbit

;

I am sorry that I neglected to ask him to examine the contents of

the stomach whilst he was skinning the specimen.

Postscript.—Soon after my return home from Scotland, the

owner of this animal, hearing of his capture, wrote (October 1st)

to me the following particulars respecting him.

He had been brought from Australia not many months before;

he had escaped from his new home in a house at Aycliffe, dis-

tant about seven miles west from the place where he was killed,

after wandering for fourteen days. He was caught by a shep-

herd in Australia, when a very few (perhaps four) weeks old, and
was considered to be about seventeen months old. The letter

ends—" Your conjecture respecting the name is quite correct, as

it is a specimen of the Brush-tailed Opossum.'^

Having lately visited the British Museum, I found that the

Phalangista vulpina, of which there are many stuffed specimens in

the Mammalia Saloon, is a slighter, more elegant and delicate

animal, with smaller limbs and a finer fur ; and in its head more
like a small fox, though much of the same colour as mine, and

that the Case 55, contains two or three graij examples of the

Phalangista fidiginosa, which much more resemble my specimen,

I have therefore no doubt that this animal is a young male of the

Sooty Phalangista in its second year of coating, and before it had
attained to its specific dark, or brown-black, colour. The fur is

rougher and coarser, and the animal is stouter, and larger in

some of its dimensions, and is altogether less interesting than P.

vulpina.

I have also just seen three living specimens in the Zoological

Gardens of the Fox-like, and one of the Sooty Phalangista—this last
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in his black far, and tliey quite confirm my opinion. They

appeared gentle and quiet creatures ; and were feeding on cabbage,

carrots, and soaked bread ; they gnawed off largish pieces of these

substances, and holding them in their fore-feet, were leisurely

eating them after the manner of squirrels. They had good beds

of straw in their cages, and the keeper told me they must be kept

warm in the winter.

Mr. Waterhouse, in his "Natural History of 3Iammalia,''^ vol.

i.,p. 291, gives the lengths of P. fuliginosa, as 22 inches from the

nose to the base of the tail, and of the tail 14inches=36 inches

in all ; and of another, as 18 inches 6 lines, and 12 inches, or 30

inches 6 lines altogether; and this last, he says, was a light-gray^

and entirely corresponded in colour with P. vulpina. He further

mentions other individuals as being intermediate in their colouring

between the sooty, and the gray specimens. It is consequently

evident that the P. faliginosa is a very variable species, much influ-

enced by age, and perhaps by food and temperature. Indeed, Mr,

Waterhouse (p. 293) believes that P. vulpina and P. Juliginosa

are specifically identical ;
although I understand Mr. Gould

considers them as distinct.

One of the earliest descriptions of the former animal, written

by the celebrated John Hunter, is in the Appendix to White's

" Journal of a voyage to New South Wales," p. 278 (Lond., 1790),

where the native name of ^Vlla Tapoau Roo is given, and it is

accompanied with a neatly coloured-etching ; but the figure in-

tended for the same species, p, 150 in " Phillip's Voyage to

Botany Bay," published the year before, is extremely bad.
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XVIII.

—

Miscellaneous Notices and Observations.

On the Occurrence of Grylliis migratorius on the coast near the

Tyne.—The migratory locust Gryllus migratorius^ lias appeared

this autumn in unusual numbers on the coast, a little north of

the Tyne. A person living at CuUercoats has six specimens,

which were all taken near that village in the latter end of

August, or beginning of September. I was on the coast on the

7th of the latter month, and had the satisfaction of capturing one

of these fine insects. A gentleman was with me; he sprung the

game and pronounced it to be neither a bird nor a bat, but some-

thing very mysterious. It had settled in a ploughed field ; he

soon raised it again, when it took off to sea, hurried onward by a

strong breeze that was blowing from the land. It presently

however, recovered itself, and returning, alighted on the sea

banks, when it was at once taken. I was mentioning the cap-

ture of this individual to the son of Mr. Duncan, the bird-stuf!x3r,

and he informed me that exactly a fortnight before my visit to

the coast, he was shooting at St. Mary's Island, when he was
surprised by a flight of locusts, which came from the sea, and

appeared to settle on the island, though he could not find them at

that time. He thought that there could not be less than 200.

He caught two of them the following day. Mr. Atthey procured

two specimens from the neighbourliood of Whitley, and Mr.

Hutchinson, a fisherman, saw one near Whitburn, which a cat

pounced upon and carried off whilst he and others were trying to

catch it. Several specimens have also been brought into New-
castle and offered for sale.

—

John Hancock, lYewcastte, October,

1858.

Notes on Rosa rubella.—About the year 1823, I found the

plant which I conclude is Rosa rubella for the first time, and I

have mentioned it in my List of Plants appended to Brewster s

2nd Edition Hist. Stockton, No. 57, thus:—"A Var. with

reddish flowers, has been found in the lane between Carlton and
Norton."—I then considered it as a Var. of R. spinosissima. Mr.
Winch a few years afterwards requested that I would send him

VOL. IV. rx. II. Y
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a specimen, which I did about the summer of 1832, from that

locality, and he then pronounced it to be Rosa rubella. Six or seven

years since, I forwarded to Mr. John Storey of our Club, at the

request of the Rev. Mr. Abbes, a list of corrections and additi^ms

to my Catalogue of Plants published in Brewster's Hist., and

among them I inserted this Rosa rubella on Mr. Winch's authority.

Mr. Storey wished me to send him a specimen of the plant, in

the latter part of the autumn, I think, of 1857, which might

then be in fruit. At that time I searched the lane carefully

and could find no fruit; but some plants, which appeared to be

R. spinosissima. Last summer, at the latter end of June, I again

searched the same lane, but could find only the plants, and no

flowers, or any remains of flowers, for they seemed to me not to

have flowered that year. And, on September 23, 1858, I for-

warded to Mr. Storey a small piece, I believe, of one of these plants

,

to show what I conceived to be the R. rubella. On June 17th,

however, this year, on going to the same spot, I was delighted

to find on one of the plants a rose fully blown, of a sweet-pink colour.

The same plant had only two more buds, one of which was nearly

blown, and which, on being placed in water, came out the sam&

pink colour on the second day. A second plant, near the former

one, and less in size, had two buds. On the whole, they were less

pink than the flowers of the first plant; but, if they had been

allowed to blossom, they might have assumed a darker tint.

—

July 11, 1859.—Three weeks ago, I examined in the British

Herbarium, at the Linnean Society, some specimens of R. rubella,

preserved by Mr. Woods, and by the late Mr. Winch. Mr.

Woods has stated that he found specimens of the same rose in

Castle Eden Dene some years ago; and he considers it to be a

good species. One of the principal differences between the R.

spinosissima and R. rubella is, that ihefmit of the former, at first

red, becomes when mature black; whilst that of the latter is said

t© continue red when ripe; this last is likewise distinguished by

some Botanists as being " pendant." Having compared my speci-

mens with those of R. rubella preserved in Winch's Herbarium, I

found that i\\Q fruit there dried exhibits neither of those characters

;

bat it is black, or purplish black, and its stalk is straight, and by
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no means drooping or "pendant." I likewise observed that my

specimens had fewer glandular bristles on their flower-stalks

than on those of Winch's specimens, but the size and shape of the

petals appeared much the same. Also, some of the leaflets, as

in mine, have simple serratures, whilst others present a double

serrated margin, and in both the insides of the entire sepals are

downy. The flowers in my specimens, when fresh, were of a

lively pinky and in size are larger than the flowers of the R. spi~

nosissima, with the petals more notched; but the colours of the

flowers of Jl. sjnnosissima, I have invariably observed to be ivhite

or yellow-white. My specimens seem, from the fewer bristles on

the flower-stalks, to be rather intermediate between R. spinosissima

whose flower-stalks are sinooth, and the R. rubella of Winch's

Herbarium. Compare also the plate 187, with plate 2521, of the

English Botany. And in plate 2601, figure 3, represents the

hip or fruit of it. rubella^ as very red, or scarlet; but this, I think.

can hardly have attained to perfect maturity. Having gathered

all the flowers and buds oft" the two shrubs of R. rubella in June

last, I was sorry that I could not ascertain the colour of their

jr/vaY during this autumn; but from AVincli's specimen, it would

appear that the hip^ when thoroughly ripe, becomes of the same

da7'k colour as that of the R. spinosissima. The latter rose I have for

many years seen in vast abundance on our sandhills along the

coast, as well as inland in dry hedges, where it becomes largej.

in growth, and I never noticed its flowers to be at all tinged with

pink. But whether the R. rubella, varying as it does in settc, or

glandular bristles, is to be esteemed a really distinct species, and

n(5t merely a rare variety of it. spinosissima, I must leave for the

determination of other Botanists, who are better acquainted with

the difficult genus of Rosa, as indigenous in Britain.

—

John Hogg,

M.A., F.R.S., 4x., Norton, near Stockton, Dec. 13, 1859.

Occurrence of the Sun-Fish at Sunderland.— On Thursday,

November 17, two Whitburn fishermen discovered a large sun-

fish asleep on the surface of the water, five miles out at sea.

They succeeded in getting the prize into the coble, and landed it

at ISunderland, where they have shown it for the last few days

at a small char^re. It measures four feet by two feet six inches,
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and weighs about 1401b. The sun-fish Orthagoriscus (a genus of

cartilaginous fishes belonging to the family of Gymnodontes^ and

so named on account of the almost circular form and shining

surface of the typical species), appears like the head of a large

fish separated from the body. While swimming it turns upon

itself like a whale. It grows to a large size, often attaining a

diameter of four feet, and occasionally extending to twelve feet.

It is found in all seas, from the Arctic to the Antarctic circle.

Two or three species are known, the present specimen being the

Orthagoriscus Mola. It is now in the hands of a taxidermist, and,

when stuffed, will be presented to the Sunderland Museum.

The Whitburn fishermen are an intelligent class of men, and, in

deep-water fishing, they often obtain rare fishes, zoophytes, &c.

&c., which they might preserve if they were properly encouraged.

—St. John Crooks^ Sunderland^ December 8, 1859.

Occurrence and Localities of Lepidoptera.—Melita?a Artemis, in a

bog near Lintzford; very plentiful in May, and a few in July.

Hipparchia Megccra, near Winlaton Mill ; July. Thecla Quercus,

Lintzford; July. Vanessa Urticce, in Gateshead, 7th December.

Smerintlius Ocellatus, South Tyne, in May. Pijgcpra Bucephala,

Blaydon ; June. Sphinx Convolvidi, in a garden at Swalwell

;

July.— Wni. Dinning, Gateshead, Dec. 1859.

Occurrence of the Seal (Phoca vitidina) at Seaham Hai'hovr.—As

two men and a little boy were amusing themselves amongst the

rocks south of this place, on the 18th July, one of their party

espied a strange animal in a rock pool, where it had evidently

been left by the retreating tide. After being stoned to death, it

was dragged out of the pool, and great were the surmises as to

what it was. At last the group was joined by a man, who re-

membered to have seen a similar animal many years ago, which

he thought very like this, and which was a seal. A seal also

the animal before them proved to be. It appeared to be a young

animal, and in very good condition; length from tip to tip,

3 feet 4 inches, extreme girth, 2 feet; colour, pejiper and salt,

and spotted on the back; belly, dirty-white. About four yeai's

since, I found a similar specimen high and dry, on our shore,

but so far gone in decomposition as to render a careful examina-
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tion more disagreeable than interesting. I was not therefore

able to determine accurately the species.

—

George Ilodge, Seahcnn

Harbour^ Gth December, 1859.

Occurrence of Stromphia Churchire on the Northmnberland Coast.

— I obtained from deep-water off Craster, some Anemones,

which I concluded to be the Stromphia Churchku, a species not

hitherto recorded from our coast; on sending them to Mr. Gosse

for his opinion, he states that they are the Stromphia CJmrchia'

varieties, incensa and extincta, oi \\\s> " Actinologia Britannica;"

and adds, that they are now found to be more common than was

formerly supposed. In his work, lie gives their locality as the

" Coast of Scotland." I am very glad to be able to add one more

species to our local Faun a.«

—

J. Stanger, Newcastle-on-Tyne,

December 30, 1859.

At the Anniversary Meeting, held February 17, 1859, the

following places of Meeting were appointed for 1859:

—

Tuesday, May ^\st Ovingham and Whittledene.

Wednesday, June 22nd. Chollerford, Chipchase, and Gunncrton

Crags.

Thursday, July \4th Roman Wall, above the Lakes.

Friday, August 6th Cheviot.

YniDAY, August 26th Morpeth, Mitford, and Netherwitton.

Friday, September 16th. Belsay.

Tuesday, October ISth Widdrington, Newbiggin, and Blytli.
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The following gentlemen were appointed Office -Bearers for

the Year ending February, 18G0:

—

Peesident.

Rev. Henry B. Tristram, M.A.

Vice-Presidents.

Sir Walter C. Trevelyan, Bart.

Kalph Carr, Esq.

Rev. John F. Bigge, M.A.

Joshua Alder.

Albany Hancock.

William Kell, F.S.A.

Treasurer.

Robert Y. Green.

Seoretaiiies.

Edward Mather.

Henry T. Mennell.

Local Secretaries.

North Shields: W. H. Brown.

Sunderland: St. John Crooks.

Committee.

Rev. Geo. C. Abbes.

Thomas Austin.

Joseph Blacklock.

Thomas John Bold.

Henry B. Brady.

A. S. Donkin, M.D.

Dennis Embleton, M.D.

W. L. Emmerson, M.D.

John Hancock.

Richard Howse.

John Thompson.

George Wailes.

Auditors.

Henry Turner.

J. S. Forster.
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ADDRESS TO THE MEMBERS OF THE TYNESIDE
NATURALISTS' FIELD CLUB,

READ BY THE PRESIDENT, THE REV. HENRY BAKER TRISTRAM,

MA., F.L.S., C.M.Z.S., MASTER OP GREATHAM HOSPITAL, AT THE

FOURTEENTH ANNIVERSARY MEETING, HELD IN NEWCASTLE-UPON-

TYNE, THURSDAY, MARCH 29, 18G0.

Gentlemen—The duties which, devolve upon the President of

the Tyneside Field Club are such that the reminiscences of a

year of honourable office can be alloyed by only one regretful

pang—that caused by the consciousness of deficiencies and

shortcomings during the occupancy of the chair.

And first among my duties in retiring before a worthier suc-

cessor, I have to express to the members of the Club my deep

sense of the honour they have conferred upon me—an honour

more prized by the naturalist than rank or academic distinction

;

and also my gratitude for the gallant manner in which they have

proved themselves worthy scions of their border forefathers, and

daunted neither by distance nor weather, have responded to every

call, and joined in every foray, have ransacked the recesses of

the marches, and levied black mail from the sea; and, finally,

have returned from each peaceful raid with a rich booty of speci-

mens, health, and knowledge. But as no prudent general will

overtax the strength of his troops at the commencement of a

campaign, so my invaluable and indispensable aide-de-camp, your

secretary, reconnoitered only for an expedition to Ovingham
wherewith to open the season, and there, on the 31st May, we
held our First Field Meeting. The members alighted at

Stocksfield station, and visited the remains of Bywell Castle, and

the twin churches of Bywell, St. Andrew's, and St. Peter's.

Both these churches, as well as that of Ovingham, contain

Saxon traces, and probably there is no other locality in England

where, within a morning's walk, three ecclesiastical edifices could

be visited, stamped with the impress of the Anglo-Norman

architecture. The tower of St. Andrew's, with its contracted

VOL. IV. PT. III. 7.
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round-headed windows and heavy mnllions, probably knew the

days when the Saxon Tyson was yet Earl of Northumberland,

long before the barony of Bywell had fallen into the lap of Guy
Balliol for good and faithful service to William Rufus. The

Scottish arms may yet be seen in St. Peter's, recently most

carefully and beautifully restored under the auspices of the Vicar,

the Rev. B. E. Dwarris. To account for these two churches in

close proximity, a story was told of two unloving sisters, co-

heiresses, who, not agreeing on the joint design, built each

her own, side by side. But if it be the President's office to lead

the members in the search for truth, he fears he must dispel the

romantic myth by the prcsaic remark, that two orders of monks

had adjoining manors, and built their churches side by side, for

the sake of society for their exiled chaplains.

From Bywell we proceeded to the Whittle Dean Reservoir,

where we saw more of art than of nature, and there visited

Nafferton Castle, constructed out of the stones of the neighbour-

ing Roman Wall, by Philip de Ulecote, formerly constable of

Chinon, in Touraine, and Sheriff of Northumberland in 1213.

The erection excited the indignation of Richard de Umfraville,

of the Castle of Prudhoe, who obtained an order from the crown

commanding the square stones to be taken to Bambro', and the

rubbish to Newcastle. After descending Whittle Dean, and

botanising by the way, Ovingham church and churchyard were

visited, a spot hallowed to every member of the Tyneside as the

burial place of Thomas Bewick, and of which a beautiful engrav-

ing decorates the fourth volume of our " Transactions." Twenty-

three members sat down to dinner, including our venerable

patriarch, Mr. John Thompson, who, in his 81st year, had walked

and botanised for a dozen miles. Mr. Wailes exhibited a large

capture of the rare Coleopter, Clytra quadripunctata, an insect

which had not been taken for forty years in England, and many

interesting plants collected during the day were exhibited, among

them Bird's Eye Primrose {Primula farinosd)^ Herb Paris

{Paris quadrifolia\ Arenaria verna, Geum intermedium^ Geranium

sylvaticum, Butterwort {Pinguicola vulgaris)^ Globe Flower

{Trollius Europcpus), &c. All who were present on this occasion
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must remember the Rev. J. F. Bigge's most interesting dis-

course on the folk lore connected with Nafferton Castle.

Associated with the grey walls of the presuming Philip, is a

Border ballad, now equally broken and ragged, and also, a

popular tradition. Through the treachery ( it is said ) of a

serving maid, named " Orange" in the ballad, " Long Lonkin,"

a noted freebooter, gained admission, and murdered " the lady

of the hall," whom he dragged into the dene, and threw into a

deep pool in the burn—which may be seen to this day, in con-

firmation of the story, under the name of " Long Lonkin's

Hole." So much of the ballad as she could recollect was taken

down from the lips of an old woman at Ovington, many years

ago, and committed to print in Richardson's " Table Book"
(Legendary Division, vol. iii.):

—

The lord said to his ladie, as he mounted his horse,

Beware of Long Lonkin, that lies in the moss;
The lord said to his ladie, as he rode away.
Beware of Long Lonkin, that hes in the clay.

What care I for Lonkin, or any of his gang ?

My doors are all shut, and my windows penn'd in.

There were six little windows, and they were all shut

;

But one little window, and that was forgot.********
And at that little window Long Lonkin crept in.

Where's the lord of the hall ? says the Lonkin

:

He's gone up to London, says Orange to him.
Where's the men of the hall ? says the Lonkin:
They're at the field ploughing, says Orange to him.

Where's the ladies of the hall? says the Lonkin:
They're up in their chambers, says Orange to him.
How shall we get them down? says the Lonkin:
Prick the babe in the cradle, says Orange to him.

Eock well my cradle, and " bee ba" my son

:

You shall have a new gown when the lord he comes home.
Still she did prick it, and "bee ba" she cried;

Come down, dearest mistress, and still your own child.

Oh! still my child, Orange; still him with a bell,

I can't still him, ladie, till you come yoursel'.********
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Hold the gold basin, for youi- heart's blood to run.

To hold the gold basin, it grieves me full sore:

Oh kill me, dear Lonkin, and let my mother go.

Seven gentlemen were elected members of the Club ; and Mr.

Atkinson, of Wylam Hall, kindly opened his grounds to the

party on their return, exhibiting his rain guages, meteorological

instruments, and other objects of interest.

Our Second Field Meeting was held at Chollerford, on

January 22nd, where, under the guidance of the Kev. W. T.

Shields, the ruins of Cocklaw Tower, a fine Peel keep, were

visited. The Rev. Mr. Bird courteously conducted the party

through the early Norman church of ChoUerton, with its ancient

monuments of the Umfraville family, and its organ, built by

Father Schmidt in the reign of Queen Elizabeth. After a

luncheon, most hospitably provided by Mr. Bird, we proceeded

to Gunnerton Crags, a mass of basaltic columns, and a portion

of the great Whin Dyke, which extends in a south-westerly

direction from Dunstanborough right across Northumberland.

Few spots could be selected more interesting to the botanist.

Here were collected, among many other basalt-loving plants,

the pretty mountain Pink, Diantlius deltoides ; Allium vineale;

Saxifraga tridactylites^ and gramdata; liubus saxatilis, Gna-

phalium dioicum, Geranium lucidum, Trifolium striatum, and

Asplenium trichomanes. After the botanists had satisfied their

curiosity, the party proceeded to Chipchase Castle, still follow-

ing the line of the railway. Chipchase Castle consists of the

remains of an ancient castle of about the eleventh century, and

of a more modern, but still venerable residence, added to the

stronghold of the Umfravilles by the Herons, in the more

peaceful times of 1621. We first inspected the less ancient

part of the edifice, with many noble apartments, especially a

large music-room, richly decorated, containing a very handsome

carved oak chimney-piece, apparently of Dutch or German

manufacture, of the beginning of the seventeenth century. The

housekeeper obligingly conducted the party over the building,

which she seems to take a pride in preserving. The ancient
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castle is in good repair; the portcullis, and other defences of

the entrance, are still in their places. From the top, which

is attained by a somewhat dark and narrow winding stair, a fine

view is obtained. The roof is built on corbels, with apertures

for throwing down missiles on the heads of assailants. Leaving

Chipchase, the party made for the banks of the river at Haugh-

ton, passing Barrasford by the way. At many points during

the ramble, views of Haughton Castle, which is in one of the

most beautiful situations conceivable, were obtained. Mr. Smith

and his sons most kindly gave the party every facility for ex-

amining the interesting architectural and antiquarian features

of his noble mansion, and Mr. and Mrs. Smith had provided a

sumptuous luncheon, to which our long walk enabled us to do

full justice. We then descended to Chollerford, and, by the

kind permission of John Clayton Esq., inspected, though under

the discouragement of a down-fall of rain, the interesting re-

mains of the great station of Cilurnum on the Eoman Wall.

These have been too fully described by Mr. Bruce, in his able

work, to require further notice here. We had the satisfaction of

mustering fifty-two at dinner, the largest assemblage of which

we can yet boast at any field meeting, and afterwards elected

twenty-two new members. I had the pleasure of conveying to

Mr. Smith, of Haughton Castle, a special vote of thanks for his

extreme courtesy and hospitality.

Our Third Field Meeting was held at Haltwhistle, on July

26th. From Rosehill station we walked by the banks of the

Irthing-to Gilsland Hotel, where we breakfasted in the fine hall

celebrated as the place where Sir Walter Scott met his " ladie love,"

but which, alas, will never more entertain a guest, having been

burnt to the ground a few days after our visit. We then

visited the Sulphur Spa, admired the saxifrages and ferns

overhanging the cliffs ; and in the woods of Wardrew and heaths

beyond, gathered several interesting plants. At Thirlwall Castle,

the old seat of the Swinburn family, we found ourselves on the

summit of the water shed of England, the TiiDpleburn flowing

east into the Tyne, and the Irthing westward into the Eden.

Thence, by the course of the Roman Wall, we ascended the hills
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to the Nine Nicks of Thirlwall and Walltown crags. A part of

the great basaltic dyke here rises to a considerable elevation, and

is broken up into detached masses by wild ravines, from whence

the name of the Nine Nicks. The Roman Wall runs along the

edge of the crags, pertinaciously adhering to the highest points,

and following all the irregularities of the ground with unbroken

resolution. Where the rugged nature of the surface does not

admit of a fosse, an inner line of work at a considerable distance,

and on lower ground, is discernible. Small wayside stations, or

guardhouses, may be traced at intervals, and the two important

posts of Caervoran and j3Esica were visited. The masonry is

generally in excellent preservation, and the dressed face of the

wall perfect. Some rare plants and insects rewarded our scramble.

From the highest points a magnificent mountain panorama was

obtained—Crossfell and Alston Moor on the south; westward,

Skiddaw, in Westmoreland, and Cryffell, in Kircudbright, could

be seen; Cheviot, and many intermediate ranges to the north;

while to the east, the long range of crags shut up the view. The

Solway Frith was distinctly visible running far up the country,

and the Scottish mountains beyond it. We followed the rocky

stream down to Haltwhistle, where twenty-three members sat

down to dinner, and seven new candidates were elected. Among

the plants collected during the day, were Lysimachia vulgaris

(new to the district), Saxifraga dizoides, Galium horeale, Vaccinium

uliginosmn, Geranium columhinum, Teesdalia nudicaulis, Allium

schoenopj^asum, Epilohium angustifolium, Hypericum humifusumj

wild cranberry
;
parsley, oak, and beech ferns.

Our Fourth Meeting, the most onerous expedition yet under-

taken by the Society—that to the Cheviot Hills—was held on the

16th August, and continued three days. From the Belford

Station the party walked to Wooler, and on the following

morning, after inspecting the objects of interest in the locality,

set out in carriages for Langleeford. By the way a fine prospect

of the fatal field of Flodden, and the ground occupied by the

armies previous to the battle, was obtained. The road, after

crossing a range of high land, descends into the valley, covered

with heather now in full bloom, and clad at intervals with
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fragments of the primeval forest, beneath which ferns luxuriate;

in all, a district unmatched even in the north of England for

wildness and beauty. At Langleeford the conveyances departed,

and, accompanied by two ladies, who honoured us with their

presence and example on the occasion, we commenced the ascent

of four miles, mustering seventeen in all. This steep ascent was

only varied by the whirr of grouse disturbed in their solitude,

and by the beautiful glimpses ever and anon obtained of the sea-

coast on the one hand, and of Scotland on the other. The sum-

mit was gained at last, and from it prospects, broken by clouds,

were obtained of apparently endless ranges of hills, one behind

the other, stretching far away into Scotland, Cumberland, and

Yorkshire. The top of the mountain is flat and of great extent,

scattered over with many peaty pools. After resting under the

lee of a ruined bothie, the party skirted the head of Langleeford

Hope, and keeping along the ridge leading to the sister mountain

of Hedgehope, descended at length into the wild valley of the

Breamish. Many of the stronger sex began to complain of the

distance, and would, it is to be feared, have altogether given up,

had not the noble example of the ladies shamed them into

endurance. On the way up or down Cheviot, many subalpine

plants were gathered, and among others the maiden pink,

{Dianthus deltoides), red whortleberry (Vaccinium vitis-idcea), cloud

berry (Rubus cJiamaemorus), Sedum villosum, Parnassia palustriSf

and three species of club-moss, or Lycopodium—viz., davatum,

selago^ and alpinum.

At Staindrop Cairn, a singular abruptly-elevated mass of

mountain limestone, the members had the pleasure of meeting,

by previous arrangement, Messrs Geo.and T. Tate, and several other

members of the Berwickshire Club. Mr. Geo. Tate explained

much of interest in the geological structure of the district, a

subject on which he is thoroughly at home.

At last Linhope was gained, after a nine hours' walk and fast

;

and a hearty repast on the grass soon freshened the party for the

remaining miles of the day's excursion, and they were not a few.

We were met here by R. Carr, Esq., of Hedgeley, our first

President, and visited the fine fall of Linhope Linn, now full of
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water, and the very complete remains of an ancient British town,

consisting of circular huts packed closely together, and sur-

rounded by a wall of greater strength. The graves of the ancient

inhabitants dot the heath around, and on Ingram Hill, hard by,

recently stood the cairn of some hero of note. The combined

forces of the two Clubs were entertained at a very late hour by

Mr. and Mrs= Carr, of Hedgeley, with an hospitality the Club

can never forget, and after seeking various resting-places for the

night, we mustered the next morning at the Bridge of Aln.

Here Mr. Langlands, of Bewick, the President of the Berwick-

shire Club, joined us, and led us to Broom Park, near which we

visited the remains of a Peel tower and Roman camp, histori-

cally interesting as the meeting place of Lords Dacre and Surrey

before the battle of Flodden. Thence passing Bolton, we entered

the Duke of Northumberland's Park by Bassington Gate. A
beautiful walk led us to the celebrated Hulne Abbey, with its

fine windows and cloisters, and curious tombs and monuments

scattered around the ruins. The trees in this portion of the

park are among the finest in Northumberland, and the sylvan

beauty of the scenery contrasted finely with the wild desolation

of our wanderings of the previous day. Six new members were

afterwards elected at Alnwick.

The Fifth Field Meeting of the season was held at New-

biggen on the 15th September. Indisposition unfortunately pre-

vented me from being in my place, but I have received from my

friend, the Secretary, a full report of the proceedings of the day.

The old castle of Widdrington, and the ancient house of Chibburn,

once the property of the Knight Templars, were visited ; and on

the beach, near Druridge, many interesting sea-weeds and coral-

lines, as well as molluscs, were discovered, cast up by a recent

storm. Amongst the latter Syndosmya alba and prismaticaj

Diplodonta rotundata, Solen pellucida, Tliracia jjhaseolina, Coch-

lodesma prwtenue. The beach was observed in places to be

covered with Diatomacea, imparting to it an olive hue. These

curious microscopic organisms were first ascertained to be as

abundant in marine as in fresh water by our valued member, Dr.

Donkin, who has already supplied some interesting papers on the
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many new species discovered by himself. The ornithologists were

also rewarded by seeing many stately herons and other waders on

this little disturbed coast, which was well peopled with water-

fowl. After visiting the gigantic remains of a sperm-whale in

the grounds of C. J. W. Cresswell, Esq., who also politely

opened his greenhouses to the party, they explored the mouth

of the little river Line, where a number of water-plants were

gathered, such as Scwpus maritimus^ Ruppia maritima, Salsola

kali, Aster tripolmm, Arenaria marina and ruhella, Polygonum, bis-

torta, and Cakile maritima. From Newbiggen the party walked

to Cambois, where ten sat down to dinner, and two new members

were elected.

With this expedition ended our Field Meetings for the year

;

and if we cannot boast of any important discoveries in natural

science, as their direct fruits
;
yet we may congratulate ourselves

on their having, in all respects, answered the purpose with a view

to which they were organised. In the first place, I believe never

before have our meetings secured such a uniformly large attendance

of members. Agreeable and useful acquaintanceships have been

formed, or have ripened into friendships, amidst the genial and

open discussion of topics of common interest to intelligent and

educated men. Information pleasantly obtained has been as

pleasantly imparted. The naturalist, the geologist, and the anti-

quarian, have met on common ground, without the trammels of

formal ceremony, have corrected each other's ideas, and spurred

each other's zeal. Study in nature's field is a generous thing.

We have each our different specialities, but each has appreciated

others, and enjoyed the fruits of others' studies. The genial folk lore

of Mr. Bigge ; the antiquarian studies of Mr. Kell ; the geological

learning of Mr. Sopwith; the keen, nature-loving eye of Mr.

John Hancock ; the erudite comparative anatomy of Dr. Emble-

ton ; the patient research of Mr. Howse ; the microscopical inves-

tigations of Messrs Brady and Donkin ; the wonderful scientific

discoveries of Mr. Albany Hancock ; the labours of many others

I might name; and above all, the indefatigable energy of our

secretary, Mr. Mennell, binding and holding us all together, and

infusing his own enterprise into the whole body ;—of all these we
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can boast—from all we have culled the sweets of knowledge, and

I think we are not unmindful of our debt. Few, if any, local

societies can boast of so many distinguished practical naturalists

;

and ours is the repoach if we do not maintain in Newcastle a

reputation worthy of old Thomas Bewick, who has left us his

mantle. It is a wise regulation of our Club which limits the

expenses of our meetings to a sum within the reach of all, and

enables many a young lover of nature to secure a healthful holi-

day far away from the daily drudgery of the desk. Fully can we
all reciprocate the feelings of our friend, who lay down on Gun-

nerton Crags, and exclaimed, " I do not believe to-day in the

existence of such a place as the Quayside of Newcastle." But

as we accept Lord Bacon's maxim, that the end of all study is

fruity we have endeavoured, when our northern climate precludes

research in the field, to carry on our studies in the closet, and to

dispense th^ fruit at our Evening Meetings.

The First Evening Meeting of the year was held on the

8th December, when we were honoured with the presence of Mr.

Sopwith and Mr. Glaisher, both distinguished as meteorologists.

Mr, Glaisher presented a copy of the " Proceedings of the Green-

wich Natural History Club," and expressed, on behalf of that

Society, his interest in our prosperity. As the subject of meteor-

ology has recently been entered into with much interest by our

Society, and has at length occupied its due place in our " Transac-

tions," I need scarcely enlarge upon Mr. Sopwith's most valuable

address, which is already in print, and, through that gentleman's

kindness, is in the hands of most of us. I would only remind

you, in passing, of the lucid manner in which Mr. Sopwith sets

forth the practical utility of the study, especially to farmers and

fishermen, and th« very munificent offer of H. G. the Duke of

Northumberland to contribute one half the expense of establish-

ing a series of posts for simple meteorological observatories along

our coasts; an offer which we trust will be met in the spirit

which originally prompted it. Mr. Sopwith illustrated his

address by models of his barometrical indicator.

Mr. Glaisher also addressed us at length on the subject of

meteorological observations, giving much practical advice on the
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position, character &c., of instruments. He showed by diagrams

the beautiful uniformity of correct observations taken with due

precaution in different places. He exhibited tables of the rain-

fall for many years, and criticised the data of Mr. Watson's

paper in our " Transactions," drawing rather the conclusion that

the rain-fall of this country is diminishing, and that, as a practi-

cal result, we ought to dig our wells deeper, and provide larger

reservoirs for the supply of our towns.

At our next Evening Meeting, held February 2nd, we turned

from meteorology to primeval antiquities.

Mr. H. T. Mennell read a paper on the Flint Implements

from the Drift and Peat, being a copious abstract of whatever has

appeared on the subject in the various scientific journals of the

day. The beds in which these implements have been found

belong to the post -pliocene formation, or drift, of geologists;

consisting of beds of gravel, sand, arenaceous clay, and brick-

earth j of varying (but often considerable) thickness. The lower

beds abound in mammalian remains, chiefly those of the extinct

elephant, rhinoceros, bear, hyaena, tiger, stag, ox, horse, &c.

The beds of sand contain the fragile shells of fresh-water

mollusca; and above these are beds of brick-earth. It is in the

beds of gravel that the fliiit implements are found. Various

writers have mentioned the occurrence of these supposed

evidences of man in these deposits. In the year 1797, Mr. Frere

(Archceologia, vol. xiii.) recorded the discovery of flint implements

at Hoxne, in Suffolk, in conjunction with the remains of elephants,

at a depth of 11 or 12 feet from the surface, in gravel, overlaid

by sand and brick-earth. There are instances of similar dis-

coveries in London and Peterborough. In 1849, M. Boucher de

Perthes recorded the occurence of flint implements in the beds

near Amiens and Abbeville—some of which flints, by the

courtesy of Mr. Prestwich and Mr. Rupert Jones (Secretary of

the Geological Society), Mr. Mennell was able to exhibit to the

members. Mr. Prestwich and Mr. Evans, visiting France for

the purpose of verifying the discoveries of M. Perthes, found the

chalk cliffs near Abbeville and Amiens capped with drift, which

is continued down into the valleys, where it assumes a more
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arenaceous character, and in which mammalian remains are

found. On the hills the drift consists of subangular gravel of

10 to 20 feet in thickness, covered with beds of fine sand; and in

the basement beds of gravel the rude implements are found

—

M. Perthes, Mr. Prestwich, and Mr. Evans having themselves

extracted specimens from perfectly undisturbed formations, at a

depth of 11 to 16 feet. Mr. Evans concludes that, at a remote

period, possibly before the separation of England from the Con-

tinent, this portion of the globe was densely populated by man

—that the work of his hands was caught up, together with the

bones of the extinct mammals, by the rush of waters through

whose agency the gravel beds have been formed. There still re-

mains the interesting, but almost insoluble problem, whether we

are to carry back the existence of man to the remote period at

which these beds are assumed to have been deposited ? or are we

rather to suppose that they are not of the antiquity commonly

assigned to them ? The following facts seem to attest their

assumed antiquity :—They are now found resting on the tops

of hills, forming table-lands of considerable elevation. Great

changes, therefore, in the earth's surface (and also in the climate),

have occurred since they were deposited—changes of which we

have no record, and to which we naturally ascribe a remote

antiquity. It is in deposits thus circumstanced that the flints,

supposed to be the implements of man, are found. Mr. Thomas

Wright, however, the eminent antiquary, and others also, dispute

their artificial character; and it is asked why, if these flints

have been fashioned by man, no human bones—no other relics of

our race than these implements—are found associated with

them ? With reference to these objections, Mr. Mennell thinks

it possible enough that no other works of a rude and barbarous

race might come down to us ; but (he says) it does seem strange

that no human bones should be found with the flints, in beds

which have preserved, entire and uninjured, not only the large

and massive bones of the elephant and the rhinoceros, but also

the fragile remains of the mouse, the bat, and the shrew.

But, though they may be of human origin, and found in the

deposits described, the gravel is water-worn—so also are the
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bones therein contained—while the flints are not ; and it has

been suggested that the beds of drift, with the enclosed mam-
malian remains, may have been swept away, or disturbed, by

local inundations or changes of surface, which have also borne

with them the works of a race of men who lived on the surface

of the original drift. And hence the intermixture oi the imple-

ments with the gravel and the remains of mammals—their

specific gravity accounting for their basement position. Sir

Walter Trevelyan, among others, inclines to this explanation,

and puts it clearly in a letter to the Athenceum. " Is there not

abundant evidence," says he, " in some of the crag beds, that

fossils of very different ages may, amongst diluvium (as this is),

be brought together in one bed; so that it can scarcely be con-

sidered (without further evidence), from their mere juxtaposition,

that the animals whose bones are found in this drift were living

at the same period as the men who owned the implements ?"

These various speculations, and the interest excited in the subject,

led Mr. Prestwich, Professor Henslowe, and others, to visit

Hoxne, where flint implements were found in 1797, and make

investigations on the spot. Mr. Prestwich came to the con-

clusion that they were discovered with the mammalian bones in

some of the lower beds of gravel ; while Professor Henslowe

attributes them to upper and disturbed deposits, produced by

secondary action. The question turns on technical terms em-

ployed by the workmen for the various beds, and is one which

seems scarcely likely ever to be settled, as nearly the whole of

the beds have been excavated in order to obtain the brick-earths

for manufacture. Following the communication of Sir Walter

Trevelyan, in the Athenceum, is a letter by Professor Worsaae,

most of which was read by Mr. Mennell, and of which I give

the closing paragraph:—" I offer these comparative remarks in

the hope that they may throw some light upon the great and

important question of the day—the question about the antiquity

of the human race. I fully agree with Sir Charles Lyell, ' that

the evidence is very strong in favour of a very high antiquity,'

as there really is no reason to doubt that true implements of flint,

works of human art, frequently have been found in the drift,
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with bones of elephants, rhinoceroses, and other extinct animals.

I feel convinced that we are at the commencement of some of

the most remarkable discoveries which have been lately made,

and which certainly will have a great influence upon the further

rapid progress of national archaeology on the whole, and also

upon its emancipation from old and new prejudices, and from so-

called historical theories." Professor Worsaae's communication,

Mr. Mennell remarked, completes and satisfies almost all the

observations and inquiries of the writers previously quoted.

" You have before you," he added, " specimens of implements

from the gravel beds of Abbeville—from the more recent peat-

beds—and, by the kindness of Mr. Kell, we have also the means

of comparing them with the ordinary celts of the stone period

of antiquaries. Mr. George Lyall, of South Shields, has also

been kind enough to bring with him the implements recently

found by Mr. Thompson, of Jarrow. These, however, having

probably come with the ballast there deposited, we cannot build

any theories upon them."

At the close of Mr. Mennell's interesting paper (of which I

have given but a meagre abridgment), there was much applause.

Mr. Howse, of South Shields, concurred in the suggestion,

that the Jarrow flints had come oversea with ballast. He was

the more inclined to this supposition by his discovery in ballast,

from time to time, of fossils, specimens of which he now pro-

duced—species of the genera Spatangus, Ananchytes, and Siphonia

(a sponge)—having been brought over, as he believed, from the

north of France. Echini^ he added, were often found in the

ancient barrows, and may have been used as missiles.

Eight new members were elected on this occasion.

Our Third Evening Meeting was held on Thursday, the 22nd

February, when Mr. Clapham* read his paper on the natural

formation of sulphur, and Mr. Brady his on the Foraminifera.

Of Mr. H. B. Brady's paper the following is a brief summary

:

—Physiologists (he said) are accustomed to classify vital

functions under three heads—those pertaining to Nutrition,

* As Mr. Clapham's paper will be printed in our " Transactions," an epitome of it is

unnecessary here.
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Reproduction, and Relation. The faculties of nutrition and

reproduction belong in common to animals and vegetables:

those of relation are essentially animal ; but in how slight a

degree they are enjoyed by the lowest types of animal life, he

proceeded to show. The most striking of the functions

of relation are those connected with what we term the senses

—

seeing, hearing, smelling, tasting, and feeling; and all these

faculties, together with special organs for locomotion and for the

prehension of food, we usually find developed, to a greater or

less extent, in animals. But Mr. Brady had to call upon his

audience to lay aside these ideas for a time, and be content to

recognise as an animal a being devoid of all these powers—

a

minute atom of jelly, floating freely in water, without even a

skin—endowed with no special organ whatever—capable only of

extending portions of its gelatinous body into irregular thread-

like filaments, which, whilst extended, answer the double purpose

of assisting locomotion and seizing food—and, these duties

performed, coalescing again into an amorphous mass. Such is

the Amoeba—the proteus of animal life. Having considered this

gelatinous atom in its naked condition, as in the AmcehcBa, and

again, covered with a horny membrane, or sometimes a sandy

carapace, as in the Arcellina, it is easy to ascend one step more,

and we then find it provided with a symmetrical calcareous shell.

We cannot present in our pages the drawings and mountings by

which Mr. Brady showed how widely the various species of

Foraminifera differ in conformation and appearance. Some con-

sist of only a single cell or chamber; several have numerous

chambers arranged end to end in a single line ; in a third class,

this line of cells is rolled into a spiral form; another has the

same spiral arrangement, but consisting of two alternate rows of

cells ; two or three alternate rows also occur, but not spirally

coiled; another class has large chambers arranged down a longi-

tudinal axis ; and, lastly, some have the chambers arranged in

concentric rings. In almost every other division of Natural

History, the limitation of the area inhabited by particular species

is well defined ; frequently, to name a locality is to afford an

index to the specimen, and vice versa. But with the Foraminifera
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it is far different. Not only do species and genera exist over

very large areas, but we find forms identical with them in a

fossil condition down to the remotest geological epoch. Having

enlarged upon this portion of his subject, Mr. Brady came to

the revelations of Brooks's sounding lead. Portions of the ocean

bed, at depths of upwards of three miles, have been brought up,

and submitted to examination. From the reports made by the

late Professor Bailey, of New York, upon the microscopic

characters of these soundings, we gather that the unctuous,

clayey-looking deposit, thus drawn from the deep recesses of the

Atlantic, instead of consisting entirely of inorganic matter, as

was at first supposed, contained scarcely a trace of apything but

living organisms—that it consisted almost wholly of the shells

of Foraminifera, either perfect or broken. Mr. Brady exhibited

mountings of similar character to those of the Atlantic soundings

obtained from a depth of about a mile and a half, between Malta

and Crete, in the Mediterranean—the same species seeming to

predominate at all these great depths. Another curious fact,

bearing somewhat on the subject, is, that whilst the bed of the

Atlantic is apparently composed entirely of the calcareous shells

of Foraminifera^ that of the Pacific is almost devoid of calcareous

deposit, but is made up of the silicious frustules of Diatomacece.

But all observers agree that the deeper the soundings the smaller

the proportion of inorganic matter; so that, probably, at the

greatest depths, nothing whatever is present upon the floor of

the ocean but Foraminifera and Diatomacece, with scattered

spicules of sponges and other protozoa. In a geological point of

view, this fact is very suggestive, as accounting for the multi-

tudes in which fossil remains are found in the chalk and some

other strata. Probably no class of animals has played so import-

ant a part in the formation of the crust of the earth as the

Foraminifera. We may descend into the primary formations,

and we find, even in the Silurian strata, their remains, in the

form of casts, in a certain sandy clay in some parts of Russia. In

the Permian, and in the Magnesian Limestone of our own neigh-

bourhood, there have been discovered species of no less than four

genera. The various strata of the Secondary age abound in their
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remains. In the Oolite they" performed a conspicuous part as

the nuclei of the egg-shaped particles of which it is composed.

But in the Chalk their prodigious numbers bewilder us. The

cliffs of the Kentish coast seem entirely made up of fossil

Foraminifera. We are told that we speak within bounds when
we say that each cubic inch contains the remains of a million

individuals ; and we know that the same formation extends over

thousands of square miles in the S.E. of England and N.W. of

France, to an average thickness of a thousand feet. Then the

Tertiary formations ; the Eocene of the Paris basin, the Miocene

of Vienna or San Domingo, the Pliocene of Central Italy, of

Spain, or of our own Coralline Crag, and the Pleistocene every-

where, all of them present us with specimens of infinite beauty

and in the utmost abundance. A few remarks followed, relative

to the forms found on our own coast, collated chiefly from the

gatherings of Mr. Alder and Mr. Brady himself. The mode of

collecting, and the best localities for search, were also briefly

touched upon. In conclusion, Mr. Brady said that he had often

thought, when employed over these most interesting objects,

that the lines of Wordsworth seemed to be specially written for

naturalists—or, at least, that none can endorse the sentiment

they convey more fully :

—

Thanks to the human heart by which we live,

Thanks to its tenderness, its joys, its fears;

To me, the meanest flower that blows can give

Thoughts that do often lie too deep for tears.

A large number of illustrated mounted specimens were placed

upon the table, under microscopes suitably arranged for their

exhibition ; and thus was brought to a close an address of great

interest, to which I feel that I have done the scantiest justice.

Mr. Thomas Thompson exhibited a specimen of Omniastrephes

todarus (one of the cuttle fishes), found at Tynemouth.

Dr. Embleton exhibited, much to the interest of the members,

a human skull, and also the skull of a cod-fish, beautifully

articulated by Mr. James Flower, of London, in such a manner

that they could each be shown as a whole, or in separate sec-
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tions, to illustrate the theory that the head is a portion of the

vertebral column—^that of man consisting of the nasal, frontal,

parietal, and occipital vertebrae.

Five candidates were admitted into the Club at this meeting.

In turning from our meetings to the printed " Transactions
"

now in the hands of our members, I trust we may congratulate

ourselves on the activity of our Society. The part for the past

year exemplifies the assiduity and research of many of our body

in the various branches of knowledge which are comprised in our

province. In Meteorology we have two papers by our Secretary,

Mr. Mennell, and Mr. Watson, before alluded to; in Antiquarian

research, an interesting account by Mr. Johnson, of Roman

remains found in the Wear; and in Geology, the study of which we

may consider as both the basis and the culminating point of natural

science, the valuable contribution of Messrs Kirkby and Jones

continues the history of the Permian strata of the county of

Durham. Dr. Charlton has supplied us with a learned and

accurate summary of the history, so far as yet known, of the

former abundance, and present too probable extinction of the Great

Auk. Mr. Bold has contributed a paper on the additions to our

Entomological knowledge in the year 1858; while Mr. Alder has

again enriched our local fauna by two new species of Sertularian

Zoophytes found on the Northumberland coast, and illustrated

his descriptions by two admirable plates.

While referring to Dr. Charlton's able paper on the Great

Auk, I may mention that my late valued friend, Mr. John

Wolley, personally known to several of us, whose sudden and

early removal hence has left a blank in the ranks of our working

ornithologists which can never be filled, had very recently under-

taken a voyage to Iceland in prosecution of his researches

respecting the Great Auk, which had already occupied several

years of his life. He has left behind him an accumulation of

notes and papers respecting that bird which have been entrusted

to Mr. Alfred Newton, Fellow of Magdalen College, Cambridge,

for arrangement and publication. The name of that gentleman

is a sufficient guarantee that full justice will be done to Mr.

Wolley's MSS. by his literary executor.
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While on the subject of our publications, I should mention

that the Club exchanges its ^' Transactions " with many kindred

Societies—viz. , the Berwickshire Naturalists' Club, the Greenwich

Natural History Club, the Plymouth Institution, the Literary

and Philosophical of Liverpool, the Dublin University Zoological

and Botanical Society, the Yorkshire Philosophical Society, the

Botanical Society of Edinburgh, &c., and that it is always glad

to increase the number of these corresponding Societies, or to

receive presents of scientific works for its library, which the

committee hope shortly to make more available for the use of the

members than has hitherto been the case.

Beyond our published " Acta," I am happy to be able to inform

the Society that our more zealous members have been each, in

their respective departments, strengthening the stakes and

lengthening the cords of knowledge.

In Geology, Mr. J. W. Kirkby of Sunderland has published,

in conjunction with Mr. T. Rupert Jones, in the "Journal of the

Geological Society," a paper on the Permian Chitonidce^ which

will appear in our " Transactions," and will complete our excellent

history of the Permian Rocks. He has also prepared a paper,

not yet published, on the occurrence of Lingula Credrien, a Per-

mian Brachiopod in the coal measures of Durham. Mr. Kirkby

also promises us a paper on some fish remains from the Durham

coal measures, which were discovered in a " mussel band," pierced

during the sinking of Ryhope Colliery, consisting of teeth,

scales, spines, and bones of more than one species of fish. The

rarity of such fossils—indeed, of all animal remains, with the

exception of Antlirocarice in the upper coal measures of our two

counties, give these remains a considerable degree of interest.

Meteorology has continued to receive a due share of attention,

as the tables of the Rain-fall, compiled by Mr. Mennell from the

observations furnished by the Club, will show. In this depart-

ment also Mr. John Watson, F.R.A.S., has prepared a paper on

local climate, which will be presented to the members at the

next Evening Meeting.

In Botany, Mr. Daniel Oliver, jun., F.L.S., has contributed

several valuable botanical memoirs to the " Transactions of the
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Linnaean Society"—viz., on a new species of Utricularia from

Sonth America ; on a new genus of Hamamelidece^ and a short ac-

count of the British Herbarium belonging to the Linnsean Society.

His friends in the north will be glad to hear, that his scientific

attainments, which were well known to them, have also been

recognised at Kew, and that he has, within the last few months,

obtained a satisfactory and permanent appointment there. Mr.

George S. Brady has, during the past year, found on our coast

many rare and hitherto unobserved species of Algce^ and has, at

the request of the committee, undertaken to prepare a general

catalogue of this portion of the Flora for our " Transactions." In

a letter on the subject, addressed to me, he says:—" The following

are a few notes respecting some ofthe more interesting forms w^liich I

have found during the past year. I am not aware that any of them

are previously recorded from this coast, at least not by Dr. John-

ston or Winch, whose works contain, I believe, the only published

lists of our local Alg .

Callithamnion Daviesii, not uncommon on the smaller Algce; a

beautiful microscopic parasite.

C. sparsum^ at Roker, on Cladophora rupestns.

C.floridulwJi, at Roker and Whitley.

C. HooJcein, on other Algce. Occasionally all along the coast.

C. polyspermum. Frequent on perpendicular rocks ; I think it

probable that this is erroneously noted by Winch as C.

purpurascens.

Ceramimn acanthonotum.

Cer. DeslongcJiampsii.

Cer. hotryocarpum. Near Seaham Harbour; rare.

Cer.flahelligerum. St. Mary's Island; rare.

Cladophora arcta. On the North Pier, Sunderland.

Ectocarpus sphcerophorus. Seaham and Hendon.

Enteromorpha clatlirata. Near Sunderland.

Laminaria fascia 1 ^-r r. i i i

/ Near bunderland.
L. stenophylla. )

Myrionema punctlforme. Near Seaham.

Polysiplionia violacea. Whitley.

Sphacelaria filicina. Near Seaham ; a very beautiful plant, and

I Not uncommon.
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specially interesting, being a completely southern species,

and hitherto, so far as I know, found only at a few sta-

tions on the south of England and Ireland.

S. plumosa. Marsden and near Sunderland ; rare.

You will perhaps think this an unwieldy list, but I might

have lengthened it still more. I have, however, selected only

those that I thought of some importance. The Algce have been

so imperfectly studied that there is little difficulty in laying hold

of unrecorded species." Mr. Brady, who is working almost alone

in this branch of science, so far as concerns local assistance, is

particularly desirous of information respecting our AlgcVj or

opportunities for examining authentic local collections. We are

all aware how necessary the general co-operation of other observers

is for the completion of such a work as Mr. Brady has kindly

undertaken.

Mr. Alder has added a few Zoophytes to our local list during

the year, among which are two new species of Campanularice, and

a new Atractylis. Descriptions of them will shortly be published.

A small Zoanthus, found by him at Cullercoats a year or two ago,

has lately been described by Mr. Gosse in his "Actinologia Bri-

tannica," under the name of Zoanthus Alderi. It is to be hoped

that this new species may be again met with, in order that its

characters may be more fully studied in a living state.

Mr. H. B. Brady, F.L.S., has continued his investigations on

the Foraminifera^ and only awaits the results of some deep-water

dredging, which he has not yet had the opportunity of undertak-

ing, to prepare a catalogue of our local forms.

To Mr. Albany Hancock's indefatigable researches we are in-

debted for the discovery, that the microscopical parasites infesting

shells of mollusca, and recently described by Kolliker as unicel-

lular /ww^//, and by Wede as Algce {Confervoe) are found on our

coast. Four or five species have occurred to Mr. Hancock, and

it cannot be doubted that many more exist. Mr. H. has been

aware of these organisms for several years, but had deferred their

examination in the hope of procuring some in a living state.

However, since the publication of Kolliker's paper, an abstract of

which appeared in the " Proceedings of the Royal Society," he
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has paid some attention to the subject, and has been rewarded by-

obtaining from his own collection of shells, foreign as well as

British, between thirty and forty species, some of which are very

beautiful dendritic objects. They are much diversified in character,

and lie buried in the substratum of the shell, but may generally

be discovered by a pocket lens on holding the specimen up

against the light. Previous to examination by the microscope,

it is usually necessary to reduce the thickness of the matrix in

order to secure the requisite transparency. Mr. Hancock ob-

serves that all these parasites are not unicellular. He has

discovered one which is composed of numerous cells arranged

end to end, or, in other words, the tubular branches are divided

by septa like some of the Conjervae.

Nothing new has been added to our local Molluscan fauna ; and

Mr. Mennell reports the deep-sea fishing to have been unusually

unj^roductive of our rare Dogger Bank shells. The Eev. A.

Merle Norman and others have, however, paid considerable

attention to this branch of Natural History, but their collecting

has been chiefly on other parts of the British coast.

In Entomology Mr. T. J. Bold has been diligently collecting

Hemiptera and Homoptera during the past year: the results will

probably come before us at a future time.

In the study of the Vertebrate forms of animal life, compara-

tively so few in numbers in our northern latitude, and too con-

spicuous to have escaped the observation of previous naturalists,

there is little for me to recal. In this branch of Natural History

it is rather in the study of habits, in anatomical investigation,

and in scientific classification, that we must anticipate the onward

march of knowledge. New and rare species occur, indeed, from

time to time, but rather as stragglers than as denizens ; and in

birds, especially, there is too much reason to fear that our local

catalogue is diminishing rather than increasing. I have, how-

ever, to remark on the occurrence of the orange-legged hobby

{Erytliropus vespertinus), near Morpeth, and of two instances of

the hobby [Hypotriorchis suhhuteo), in the north of Northumber-

land; its first occurrence, so far as I am aware, in that county.

On the 13th May, when visiting the Fern Islands, I picked up,
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on an uninhabited rock, a fresh male specimen of this bird. On

inquiry at the lighthouse, I found that it had been captured a

few days previously, in an exhausted state, by the children, who

had cut one of its wings, but it had escaped, and two days before

my visit had been seen on the rock where I found it. A fort-

night afterwards a female specimen was shot under the Cheviots

by the gamekeeper of Mr. Koddam, of Eoddam. The pair had

evidently wandered far out of their latitude to meet their

untimely end.

Mr. J. Hancock has had the pleasure of adding a new name

to the catalogue of our permanent residents, by discovering the

tufted duck (Fuligula cristata), breeding in the grounds of Sir

W. C. Trevelyan. Of this circumstance we anticipate a detailed

account from Mr. Hancock's pen. It is far from improbable

that many of our winter visitants would, if unmolested, remain

in suitable localities to rear their young. We know this to be

the case, e.g., with the woodcock, which, when protected, is by no

means uncommon in the breeding season. Even so far south as

Hampshire, many pairs hatch their broods on the moors of the

Earl of Ilchester. And it is to be hoped that the diffusion of

more intelligence among gamekeepers may lead to the preserva-

tion of many species now wantonly destroyed or chased away.

If sportsmen could be persuaded not to fire at a woodcock after

the 1st February, it would soon be as permanent and resident as

the snipe, but he is looked upon as a passing stranger, and meets

a friendless stranger's fate.

Nor is this disposition to remain confined to our winter visit-

ants. That exquisite little rail, Baillon's crake (Orti/gometra

Baillonii) formerly looked upon as a rare and accidental straggler,

has become a summer resident; and I had the pleasure of seeing

two nests, with their full complement of eggs, taken last year in

Cambridgeshire.

The same would, I believe, hold good of another of our most

beautiful visitors, the hoopoe, were it not for the barbarous

passion indulged in by many gunners—I will not dignify them

by the name of sportsmen—of murdering every uncommon bird

they can bring down from behind a hedge. They then immor-
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talize their butchery by having the remains distorted into hideous

forms under the manipulations of the village bird-stuffer. Now,

the hoopoe is a regular summer visitant to other countries of

Europe under the same latitude, and, historically, was not un-

common here. Again and again the race has vainly attempted

to re-establish itself. It was disgusting to read last spring, week

after week, the accounts in our local prints of hoopoes shot here,

and hoopoes shot there. The hoopoe is naturally a dependant

upon man ; his food consists principally of the insects found in

dung-hills and in soft soil, for searching which his delicate long

bill is so admirably adapted. I know him well in his winter

quarters ; and there, in the streets of Cairo, or about the tents of

an Arab camp in the Sahara, he stalks fearlessly about, an

honoured and cherished guest. Why should it not be so here ?

Why should not his beautiful crest be seen on our lawns, and

about our yards, as well as in Denmark or Tunis ? Because he

has a gorgeous livery, and is no longer protected as formerly by

superstition. It would really seem that, on some points, our

boasted civilization has become rather barbaric. Our moors and

woods are infested by a class of men called gamekeepers, who

look upon the multiplication of pheasants as the first duty of

man, and the destruction of every other bird bigger than a

thrush, as the highest effort of human genius. Too many pro-

prietors are content to leave the management of their preserves

entirely to their keepers, and while the man believes that hedge-

hogs suck cows, and destroy them accordingly, the master is

equally credulous as to the hares devoured by white owls, and

the pheasants carried off to kestrel's nests. And thus every

creature not specially enumerated in the Game Acts is classed as

vermin. An instance of this barbarism fell under my notice last

spring. The black-headed gull must be well known by all

observers of nature as the most beautiful of its tribe, and who

has not watched the flocks of this graceful bird as they follow

the ploughman, diligently searching for wireworms and grubs in

the fresh-turned soil. There are but four breeding places of the

black-headed gull in Northumberland, so far as I know, but

one of these seems to have fallen under the keeper's ban. Near
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the Nortliumberland Lakes, where there is a large colony of

this bird, at tlie time when the eggs were hatching, the

keeper of a neighbouring pro*prietor (I believe of Sir E. Blackett)

went lip armed with a bludgeon, brained all the young birds

who had just escaped from the shell, and smashed every egg he

could find, thus hopelessly destroying the whole progeny of the

year. When remonstrated with on his brutality, he replied that

they sucked the grouse eggs. Now, I do not mean to assert that

it is impossible for a little gull to have sucked a grouse's egg, but

every naturalist knows that it is not its natural food, and that

so long as the keeper and his dogs did not disturb the grouse

from her nest, her eggs would be perfectly safe. In like manner,

any falcon, kestrel, and owl, is destroyed that comes within

reach of the keeper's gun or traps, to the great detriment of the

game, and of the farmers, and to the real protection of the rats

and weasels. Who that has gazed on the falcon or the eagle

in its native wilds, would not think himself well repaid by even

the loss of an occasional rabbit ? Who that knows Castle Eden

Dene does not appreciate, among the ornaments of that glen, the

lively kestrels clinging to the rocks, or hovering over his head,

whose protection by Mr. Burdon has certainly not caused the

diminution of his partridges.

In noble contrast to the careless indifference of too many

landowners, I should ill discharge a debt which we all, as

naturalists, owe, did I not gratefully acknowledge the persevering

care with which the Yen. Archdeacon Thorp has, for several

years, protected the sea-fowl of the Fern Islands. For no ad-

vantage to himself, and at no little cost, the Archdeacon has taken

those islands and maintains guardians (not gamekeepers) during

the spring and summer months, until the young birds shall have

been hatched and flown. The results are patent. The terns,

which, when he first took the rocks, were dwindling to a few

dozen, are already recovering their numbers; the guillemots

maintain their strength ; the rare roseate tern still lingers among

his fellows ; the eider duck, reduced to two pair, now breeds in

scores, and the little dotterel runs along every scrap of shingle.

Meantime, the eider has been chased from all its other haunts on
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tlie coast, and I believe not more than a pair can be found on

Coquet. St. Cutlibert's duck is a bird peculiarly interesting in

this locality, not only from traditional association, but from those

rocks being the most southern limit of this arctic bird. And
yet persons calling themselves gentlemen can be found, who will

lie in a boat all day, just out of reach of the guards, and amuse

themselves by shooting the birds from their nests. Had it not

been for the public spirit of Archdeacon Thorp, we should, by

this time, probably have had to lament the eider, the guillemot,

the roseate, Sandwich, and Arctic terns, as no longer residents on

our coasts.

It appears to me that much practical service to the cause of

Natural History might be performed by our members were they,

in accordance with our rules, zealously, in their several spheres,

to exert themselves for the preservation of rare birds and plants.

The trowel is often as wantonly wielded as the gun ; and I must

only request the plunderer of plants to consider every remon-

strance now addressed to the sporter as equally applicable to

himself. There is a balance in nature: each class of animated

life has its functions. There is a mighty struggle for existence

going on in all ; do not let us wantonly or needlessly aggravate

it. Destroy the raptorials, and the beasts of the field increase

upon you ; weasels pounce on your hares ; rats destroy your eggs

;

and rats and mice levy a tremendous income-tax on the farmer's

profits. Naturalists have no political weight, nor are they allies

of John Bright in his mischievous crusade on the game-laws

;

but, considering the unpopularity of those laws in many quarters,

it would, perhaps, be the part of prudence so to carry them out

as to show that man, as well as nature, can leave a place in our

landscape for a creature that is neither a hare nor a pheasant.

The severe winter has not been so prolific as might have been

expected of rare northern stragglers, the small flock of wax-

wings {Bonibycilia garrula), and two or three of the little gull

(Larus minutus), being the most interesting recorded. The latter,

perhaps, may rather be noted as a lateral straggler than a northern

visitor. In other parts of England, two very singular instances

of this lateral deviation from accustomed habits have been noted.
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One, the occurrence of the great black-headed gull of the

CasjDian (La?ms ichthydetos), in Cornwall: the other, of the

Thibetian sand-grouse (Syrrhcqjtes paradoxus), in Norfolk and

in Wales, last July. Other specimens, doubtless of the same

flock, were obtained in Denmark and in Holland.

At a recent meeting of the Zoological Society, the keeper of

the Gardens gave an interesting account of the return, year after

year, to the Eegent's Park, of a herrring-gull, which had been

bred there, and which was in the habit of disappearing from

spring to the end of autumn. An exemplification of a similar

instinct has recently been brought to my notice in our own

neighbourhood. During the winter of 1858-59, a hooded crow

was caught and given to the son of Mr. Vaux, of Sunderland,

who turned it into his garden, where it fed regularly with the

poultry. At the end of March, the crow took his departure,

doubtless to attend to his matrimonial duties in Norway, for he

has this winter returned, and remained domiciled in the garden,

roosting regularly in his accustomed tree.

Much curious information on the habits of some of our most

interesting birds has been lately published by Messrs Freeman

and Salvin in their work on Falconry, to which, as issuing from

the press under the co-authorship of a Durham naturalist,

it may not be out of place to direct your attention. Mr. Free-

man laments the disappearance of the peregrine, "alas! rarely

seen. A strange and anomalous civilization is fast blotting out

the most complete type of speed, strength, and courage, which

belongs of right to these islands, and which the Mightiest Hand
placed upon all their cliffs as an index to the hearts and prowess

that should protect them." Our authors rightly reprobate the

folly of immediately shooting any rare bird, and plead earnestly

for mercy to the merlin and peregrine, even from the proprietors

of grouse moors. They agree, not only that they are compara-

tively harmless, but that they are useful, as destroying the

diseased birds which would otherwise propagate the grouse dis-

ease. And certainly they are right, for we cannot too often

repeat, that it is a mistake to disturb unnecessarily that mysteri-

ous economy of animal life which regulates and balances the
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productiveness of certain species, by the total extermination of

creatures that were meant to prey upon others.

I scarcely feel myself justified, while reviewing the local pro-

gress of natural science during the past year, in introducing

general considerations; but as all faithful students must surely

endeavour to contribute their inductions towards the erection of

the grand superstructure of system, it is impossible but that we

have all been deeply interested in the views which, with so much

learning and abilit}^, have been recently put forth on the origin

and classification of species. I allude particularly to the work

of Mr. Darwin on the " Origin of Species," and to Agassiz's

" Essay on Classification." The view of Mr. Agassiz, which he

had already propounded in his larger American work, being, that

there are six grand centres ofcreation, Palearctic, Nearctic, African,

Indian, South American, and Australian. The principle of Mr.

Darwin being, that all existent types are divergences from one

common origin, brought about by time and circumstances. With

some limitations, these two views do not appear to be altogether

irreconcilable, though we shall probably pause for clearer demon-

stration, before either is generally accepted in its entirety. Time

is Mr. Darwin's grand postulate. If Archimedes asked for pou

sto, and he would move the world, so Mr. Darwin asks for time,

and he will produce an Anthropoid ape from a Pala30zoic fish.

Lucid and charming as is Mr. Darwin's style, and novel as are

his arguments, his conclusions are by no means new. Long

since Lamarck broached his development theory, that the various

forms of animal life had been formed through different s^htg, e.g,

that a bird feeding by the water's edge gradually, through

stretching its neck, had elongated it into the heron's . But his crude

theory had been committed to the limbo of forgotten things, when

the world was startled, a few years since, by the appearance of

the " Vestiges of Creation." That shallow work, sustained by

nothing but the most unsupported hypotheses, soon dropped out

of notice. Its basis was, that " the creation of life, wherever it

takes place, is a chemico-electric operation, by which simple ger-

minal vesicles are produced." " All animated beings, from the

simplest and oldest, up to the highest and most recent, are the
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results—first, of an inherent impulse in the forms of life to

advance in definite times, through grades of organisation termi-

nating in the highest Dicotyledons and Mammalia ; secondly, of

external i)hysical circumstances, operating and re-acting upon the

central impulse to produce the requisite peculiarities of exterior

organisation." Such flimsy speculations were soon shattered by

the sledge-hammers of Professor Sedgwick and other geologists,

and meanwhile the subject had dropped from notice till Mr.

Wollaston published his interesting M^ork on the " Variation of

Species," and two years since, Messrs Darwin and Wallace, in their

communications to the LinucTan Society, advanced views which

prepared u's for Mr. Darwin's recent work. The style is fascin-

ating, the candour and frankness with which objections are stated

must disarm declamation, and yet I must confess to having been

somewhat startled by Mr. Darwin's conclusion, that "organs in a

rudimentary condition plainly show that an early progenitor has

the organ in a fully developed state." " I believe," says he, " that

animals have descended from, at most, only four or five progenitors,

and plants from an equal or a lesser number." "Analogy would

lead me one step further—viz., to the belief that all animals and

plants have descended from some one prototype. But analogy

may be a deceitful guide. Nevertheless, all living things have

much in common, in their chemical composition, their germinal

vesicles, their cellular structure, and their laws of growth and

reproduction." " Therefore, I should infer from analogy that pro-

bably all the organic beings which have ever lived on this earth

have descended from some primordial form, into which life was

first breathed." Mr. Darwin predicts, from this tremendous con-

clusion, that classification will prove to be merely a series of

genealogies. To support his theory, he argues from the natural

variations which occur in our present forms, and enters upon

natural selection, the struggle for existence, hybridism, instinct,

embryology, and geographical distribution and geological succes-

sion, and lays much stress on the imperfection of the geologic

record. I cannot help thinking that he draws very largely upon

the inference from ignorance, and sometimes forgets that we need

a second instance to begin an induction. Still, his work is the
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result of long-continued tliouglit and labour, directed by a natu-

ralist of extended attainments and remarkable ability, to consoli-

date a theory wliich has some facts on which to rest. Some of

his postulates we must allow. All organic beings are liable to

vary in some degree, and tend to transmit such variations to their

offspring. All, at the same time, tend to increase at a very rapid

rate, and their increase is kept in check by the incessant compe-

tition of other individuals of the same species, or that of indivi-

duals of other species, or by injurious physicial conditions.

Whatever variation occurs among the individuals of any species

of animals or plants which is advantageous for their existence,

will give these individuals an advantage over their fellows, and

will be probably inherited by their offspring. It is thus that

Mr. Darwin assumes all species to have originated.

I feel tempted to say a few words on this, especially, as before

the publication of Mr. Darwin's work, I had expressed this

opinion in a paper published in the " Ibis," as to many species

of birds which I should rather term local varieties. But Mr. Darwin

maintains that the distinction between species and varieties is

an arbitrary one ; and he challenges his opponents to say wherein

the difference consists. That many naturalists, the Germans

especially, have needlessly multiplied species, I freely own; and,

moreover, that we frequently apply the term species, for conve-

nience sake, to forms which, at the same time, we are perfectly

aware are in reality only varieties. But yet I humbly conceive that

the distinction may be a very real one, though we may not always

be able to draw the line. Has Mr. Darwin forgotten the old

fallacy of the last straw which breaks the camel's back ? And

yet we know there is such a thing as an overload. Our author,

in a somewhat triumphant tone, quotes the instance of the grouse,

and alleges the difference of opinion among naturalists as to the

specific distinction between Scotch and willow grouse. But here,

I believe, no sound naturalist would assert a specific distinction,

though the local races be different. Generally speaking, I con-

ceive that there would be no difficulty in the differentiation of

species, as an hereditary organism, distinguishable from all others,

which either will not hybridize, or of which the hybrids are



president's address. 221

sterile. That there may be ex9eptions is what we should

naturally expect, in every case of a general rule. Now, Mr.

Darwin admits that he does not know of any thoroughly authen-

ticated cases of perfectly fertile hybrids, but has reason to believe

that one or two, as Pliasicmus colchicus, and torquatiis, are perfectly

fertile. But here he assumes a specific distinction, which

naturalists have long since rejected. For torquatus has been

generally acknowledged to be but the local variety of China. I

cannot venture to enter upon the cases of plants, which he

adduces; but his summary is, that in all other respects, excluding

fertility, there is a close resemblance between hybrids and mongrels,

and thus his conclusion is, that there is no fundamental distinc-

tion between species and varieties. I cannot but think that here

he concedes the whole argument to his opponents. The case of

domestic animals, especially pigeons, is adduced by him in support

of his view, and he appeals to us whether, did we not know to

the contrary, we should not unhesitatingly have put down the

varieties of domestic pigeons as species. I should reply that,

when we had ascertained their mutual fertility, and their ten-

dency to return to the original type of the rock-dove, which he

admits, we should not have done so. " But," says Mr. Darwin,

what man can do for his own purposes, nature, operating by the

laws of natural selection, could do if granted a period of sufacient

length, as the ^ons of geology." This is certainly true as an

hypothesis, but does it not need more corroborative evidence, while

our ignorance of the laws of variation is profound?

Yet such power would Mr. Darwin assign to this process of

natural selection, that he maintains the wing of the bat, the

leg of the horse, and the claw of the lobster, to be all inherited

varieties from the same progenitor. We have been accustomed

to attribute these to unity of type. " But," says he, " on my

theory, unity of type is explained by unity of descent." Bather,

one might reply, in the words of Professor Owen, " the recogni-

tion of an ideal exemplar for the vertebrated animals proves that

the knowledge of such a being as man must have existed before

man appeared, for the Divine mind that planned the archetype

also foreknew all its modifications." Mr. Darwin frankly admits
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the difficulty which the various instincts present to his theory

;

and his attempt to show that the instinct of the hive-hee may

have been a gradually-acquired habit, is not the least curious

and preposterous chapter of his ingenious work.

To the hypothesis of the gradual and continued transmission

of life from one species to some other form widely different in

structure, geology opposes the records preserved in the organic

remains of each successive formation. To remove this difficulty,

Mr. Darwin has spared no skill and labour for the establishment,

first, of the imperfections of the geologic record; and, secondly,

of the enormous lapse of time to be allowed for the deposition of

each formation, and for the intervals between them. In order

to this, he assumes Professor Ramsay's estimate of the thick-

ness of the British fossiliferous strata at 72,584 feet, or nearly

13| miles. But it seems scarcely fair to take the maximum

thickness of each individual deposit in different localities, and

sum them for a single total. No geologist maintains the thick-

ness of the fossiliferous strata to be in any one place 13 miles.

There may be limits even to the length of geologic eras. The

Ganges has been computed to pour annually into the sea a

sediment sufficient to cover 5,000 square miles for a depth of

half an inch. The Amazon, without a delta, must be depositing

a far greater mass annually in the depths of the ocean.

Again, he assumes 300,000,000 years for the denudation of the

Weald, supposing the action ^ the water to have been continuous.

I think there are considerations which will modify this huge

demand on Mr. Darwin's grand reserve of geologic time. First,

he does not calculate that the sea would eat away both sides of

theWeald at once. This reduces his estimate one-half. Secondly,

he assumes that the sea would eat into cliffs 500 feet in height,

at the rate of an inch in a century, i. e., that it would work at the

rate of a yard in 22 years against a cliff one yard in height. But

here he has assumed that the underlying strata would afford the

same resistance as the superficial chalk, and he seems altogether

to have forgotten the undermining power of the sea's action.

Let any observer take the Permian coast of Durham, and watch

the excavating power of the waves, and he must indeed multiply
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Mr. Darwin's ssecular inch. The highest cliffs are worn down

often with greater rapidity than the lower. The sea would work

against the perpendicular faces of chalk. We know that, at

Whitburn, the whole camping ground of the Sunderland volun-

teers, during the late war, has been, in forty years, completely

absorbed. The same process continues. At Castle Eden, there

are portions of the Black Hall rocks which, in the memory of

persons now living, were connected with the mainland, which are

now 150 yards below high-water mark. Surely Eeculver and

Richborough, in Kent, Beachy Head, in Sussex, the parishes

Consumpta per 3Iare, in Norfolk, might have induced Mr. Darwin

to modify his demands on time.

But now he comes to the great difficulty—which he very

frankly confesses—that the fossiliferous strata afford him no evi-

dence, and that there are sudden appearances of whole groups of

allied species in the various formations, which continues without

variation to the close of the epoch. He observes, " that when the

same species occur at the bottom, middle, and top of a forma-

tion, the probability is that they have not lived on the same spot

during the whole period of deposition ; but have disappeared and

re-appeared, perhaps many times, during the same geological

period. So that, if such species were to undergo a considerable

amount of modification during any one geological period, a

section would not probably include all the five intermediate

gradations which must, on my theory, have existed between them,

but abrupt, though perhaps very slight change of form." This

does appear to me a petitio principii, and an argument from igno-

rance.

In the career of hypothesis, we come upon a yet more startling

assumption. In the Silurian rocks, we find remains at least as

distinct from each other as those now obtained on our coasts, and

two genera of Molluscs, which are still represented in our fauna.

It has been observed that, in order to account for this, Mr. Dar-

win does not hesitate to plunge back into the eons of past time,

and to point to a period as far remote from the earliest known

Palaeozoic rocks as these are from our era. Not knowing where

to find a shred of evidence, for the existence of this enormous

VOL. IV. PT. Ill, 2 D
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mass of pre-Silurian formations, a new liypotliesis is produced,

certainly ingenious, but, to our minds, in the highest degree

improbable. Mr. Darwin fairly admits that his case is difficult,

but tries to satisfy the inquirer by the assurance, that his

witnesses are all drowned. " The present continents and oceans,"

he tells us," have existed pretty much where they now do, ever

since the deposition of the oldest fossiliferous beds ; but, before

that epoch, other continents existed in the area now filled by

oceans. From their waste, formations were formed in the adjoining

seas. "The older continents, formed of formations older than any

known to us, may now all be in a metamorphosed condition, ormay

lie buried under the ocean." And in those formations, one after

another, throughout millions of ages, the successive forms of the

primitive fauna and flora were silently entombed, but no eleva-

tory forces, no volcano, terrestrial or submarine, throughout the

countless ages that have since elapsed, have ever brought a

" single fragment of those buried continents to the light of day."

We shall probably prefer to accept the geologic evidence, so far as

it goes, imperfect though it be, than to invent so vast a pre-

geologic world.

It is scarcely an answer to reply, that metamorphic action,

in the Cambrian and Silurian rocks, has obliterated the traces

of the progenitors of living power. What is preserved may be

surely accepted, quantum valeat, as evidence of the predominant

types, and if a Zostera could be preserved in the Silurian, and a

Crustacean {Cyclophtlialmus Bucklandi). in the coal measures,

there seems no reason why other forms as fragile should not

have remained had they abounded. Our induction is very im-

perfect ; but, in the present state of our knowledge, it would seem

safer to tread on it than to venture forth in the rudderless bark

of pure hypothesis. So far as our induction has yet gone, we

can only trace a few of the existing forms up to a certain point,

and there they cease. Down to a certain point the extinct

forms exhibit all their specific peculiarities, and there they

disappear for ever. So far our geologic museums tell of the

commencement and end of species, of their first and their last
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days, but exhibit no genealogies of developments. Till they

do this, I should certainly feel hesitation ere I accepted the

doctrine of Mr. Darwin and Topsy, and " speck'd I was not made,

but growed."

Mr. Darwin has escaped much criticism by declining to have

anything to do with the origin of the primary mental powers,

any more than with that of life itself; and there is only one

allusion to the antiquity of man, in which he remarks that Mr.

Horner's researches have rendered it in some degree probable that

man, sufficiently civilized to have manufactured pottery, existed

in the valley of the Nile 13,000 or 14,000 years ago. It is an

unfortunate remark, to say the least, as Mr. Horner's discovery

was upset by the discovery of a Roman tile below his much

vaunted pottery. Even supposing Mr. Horner's theory had not

received this cruel blow, it might have been enough to observe,

that he omitted two points in his calculations; 1st, That when

the delta was further up the country, the deposit there would be

annually thicker than at present; and, 2nd, That a piece of

pottery would naturally work down in soft water-permeated

sediment below the surface on which it was first cast forth.

His strongest argument for hereditary descent seems to me to

be the fact of the succession of the same types in the same

areas during the Tertiary period. Here geology supplies the

evidence. And we must explain it, either by the theory of

generation in one spot, with subsequent migration, or by that of

Agassiz—different centres of creation. It is presumptuous to

pretend to decide ; but, for my own part, the doctrine of Agassiz,

with some modification, does seem to me the most reasonable.

By modification, I mean that to assume simultaneous creation, or

the repetition of the creation of forms of birds, e.g.^ and plants,

which could migrate to separate regions, and are almost, or

altogether identical, is unnecessary. Nor need we accept the

doctrine of the immutability of species, against the evidence

that species do vary under artificial selection, and therefore

might, and probably would do so under the process of natural

selection. It seems, in the present state of science, impossi ble to

treat either doctrine as proved or provable.



226 president's address.

But there is one element which I cannot eliminate from the

consideration, and that is, the historic record of Scripture. There

are limits which human reason cannot overpass ; but I do not

believe that the application of Scripture, as an external authority,

ought to be brought to bear, so as to check philosophical inves-

tigation. Had Mr. Darwin, or any one else, attempted to prove

that the moral, intellectual, or spiritual faculties of man have

been gradually developed by the working of natural causes, or

the operation of matter upon matter, I should, at the outset,

reject all consideration of the theory, as beyond the province of

reason, and within that of revelation. No conceivable amount

of evidence from the structural affinities of plants or animals,

could have the slightest bearings on our convictions as to the

origin of conscience, or the Supreme Being, or the immortality

of the soul. But Mr. Darwin has carefully avoided this. Still,

there does seem to be an anxious desire to shift back and back to

the origin of life, and to attribute it to secondary causes. Yet

still behind each cause others lie concealed, until, in the order of

causation, we are at length led back to that Final One, with

which alone the mind can be thoroughly content. " The strain of

music from the rich lyre of science flows on, rich and sweet, full

and harmonious, but never reaches a close. No cadence is heard

with which the intellectual ear can feel satisfied."* It is not the

province of Scripture to teach natural, but moral truth, and no

one fact of natural science has Scripture ever taught. Scripture,

therefore, speaks according to the appearance of things ; and in

so doing, makes no sacrifice, as some have pretended, to human

ignorance and prejudice. Some deductions of science may

appear at first sight startling, because contrary to our commonly

received interpretations, not because contrary to Scripture itself.

So the discoveries of Galileo appeared 300 years ago. So did the

proved existence of extinct creatures, and of death upon the

earth before the fall, appear 20 years ago. So, to some, do the

arguments for the limited extent of the Noachian deluge appear

to-day. But, when we search the Scriptures, we find that these

demonstrated truths of geology no more contravene the test of

* "Inductive Philosophy."
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God's Word, than did the demonstration of the solar system.

For why ? Scripture does not profess to be a cosmogony, or

account of the original erection of the material universe. Its

object was only to tell man his history, Ms origin and fall, and

to draw his mind to his Eedeemer. The only cosmogony is in

Genesis i. 1, " created^ In the whole of the rest of the account

the word, as every Hebrew scholar knows, is simply " did,^'' or

'-'-
formed'"' And thus criticism rises up and teaches us to

harmonize Scripture and Science. It is the same as to the

universality of the deluge. The strongest term, " the hills that

were under the whole heavens," is used elsewhere when the

context shows that only Palestine and its immediate neighbour-

hood could be implied.

In like manner, we may rest calmly assured, that however the

now vexed question, of the origin of species, ultimately be decided

by science, all proved facts will be found, like their predecessors,

in perfect accordance with Scripture. The tw^o have never yet

been found at variance, though they have often been charged

with being so. The great truths of the one—the origin of

man, the origin of evil, the promise of a Saviour—science never

had discovered; and with those revealed truths, are mixed up

statements respecting the condition of the earth. The language

of that record was fixed thousands of years ago, while science

was in its infancy. Meanwhile it has been opening the book of

nature, and of late years has been rapidly turning over its count-

less leaves. Is it to be wondered at that the immature deductions

of science have sometimes appeared to contradict Scripture, while

those settled results, on which all are agreed, have only tended

to confirm and illustrate the sacred volume. Let us then pursue

the investigation of nature in an unbiassed and truth-seeking

spirit, but let us lay our conclusions reverently at the feet of

revelation, and see how they harmonise. The pursuit of natural

science is more than a luxury, it is a duty. " To live in ignorance

of the history and material laws of the universe of which he

forms a part, is a libel on that commanding gift with which God

has endowed man, rendering him pre-eminent above the rest of

His creatures. The progress of science is the setting forth of the
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greatness and wisdom of the Creator in His works." Let us then

push on—let us not shrink from investigating nature in her

most recondite arcana—let us state our difficulties in the broadest,

frankest manner. God's revealed, and His natural truth, can

never he at variance : it is scientifically unphilosophical, it is theo-

logically mischievous to imagine so. Let us read both hooks with.

unwearied perseverance, and with truthful criticism, and so, while

drinking the pure draughts of nature's lore, we shall be led " from

nature up to nature's God."

Gentlemen, I fear that my lengthened remarks have savoured

more of the study than of the field, but the field has been so

exhausted by my predecessors, that I have been driven, per force,

in-doors. I have to congratulate the Club on the urprecedented

accession of fifty-seven new members within the past year, not,

how^ever, unaccompanied by the mournful duty, of recording old

companions in the w^alks of science removed by the hand of

death, and among these Mr. John Storey, Corr. M. B. S., L.andE.,

our secretary from 1849 to 1857. He contributed a paper to

our " Transactions," in 1851, on the " Plants occurring within five

miles of Newcastle," and most of our volumes are enriched by his

botanical notes. The preparation of a " Catalogue of the Flora

of the two Counties " had been entrusted to Mr. Storey, and he

had collected a vast amount of valuable information for this

object; but ill health, and other occupations, prevented him from

completing this task, which, we yet trust, Mr. D. Oliver may find

leisure to accomplish.

The days and places for the Field Meetings were fixed as

under :

—

Friday, Jime 1 Riding Mill.

Wednesday, June 27th.. Castle Eden Dene.

Friday, July 27th Fourstones, Warden, Prudham, and

Newborough.

Wednesday, August 22d. Banks of the Wear, above Durham,

Brancepeth, &c.
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Friday, September IMh.. Black Burn, Hartley Burn, &c.

Wednesday, October 10^^ Eoker and Marsden.

The committee were also instructed to endeavour to arrange

for a special meeting in Teesdale early in July, to occupy two or

three days.

The following gentlemen were appointed Office-Bearers for

the year 18G0-1 :—

President.

George Wailes, Esq., M. Entom. Soc, London, France, and

Stettin.

Vice-Presidents.

Sir Walter C. Trevelyan, Bart.

Ralph Carr, Esq.

Rev. J. F. Bigge, M.A.

Joshua Alder, Esq.

Albany Hancock, Esq.

Rev. H. B. Tristram, M.A., F.L.S.,&c.

Treasurer.

Robert Y. Green.

Secretaries.

Edward Mather.

Henry T. Mennell.

Local Secretaries.

North Shields : W. H. Brown.

Sunderland : George S. Brady.

Committee.

Rev. G. C. Abbes, M.A.

Joseph Blacklock.

Thomas J. Bold.

Henry B. Brady, F.L.S.

A. S. Donkin, M.D.

D. Embleton, M.D.

W. L. Emmerson, M.D.

John Hancock.

Richard Howse.

F. H. Johnson, M.D.

V. R. Perkins.

John Thompson.

Auditors.

Henry Turner.

J. S. Forster.
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The following gentlemen have been elected members of the

Club during the past year :

—

At the Anistiversary Meeting, Edward Backhouse, jun.,

James W. Kirkby, and J. F. Lang, of Sunderland ;
the Eev.

Eobert Taylor, of Bedlington ; C. H. Green, V. E. Perkins,

Dr. Burnup, and T. P. Barkas, of Newcastle ; and the Eev. Dr.

Jarbo, of North Shields.

At the First Field Meeting, the Eev. James Dand, Dr.

Bates, and Dr. Dodd, of North Shields ; T. Oldman, of Tyne-

mouth; A. C. Houen, and E. B. Bowman, of Newcastle; and

Ealph Simey, of Sunderland.

At the Second Field Meeting, the Eev. Frederick Gipps, of

Corbridge ; the Eev. Brereton E. Dwarris, of Bywell ; the Eev.

H. S. Dudding, of Seaham Harbour ; E. C. Boville, Belmont

Hall, Durham ; Henry Dodd, the Eiding, Hexham ; Eobert

Potts, Heaton Hall ; Septimus A. Call, M. Havelock, David

Zenner, W. Waterfall, Newcastle ; the Eev. C. A. Mackenzie,

F. E. N. Haswell, H. Adamson, Charles Adamson, North

Shields ; Addison Potter, West Chirton ; J. W. Barnes, Durham;

H. H. Emmerson, Stocksfield ; J. M. Maughan, Humshaugh
;

John Eidley, Stagshaw House, Hexham; W. Smith, jun., Haugh-

ton Castle ; E. A. E. Skipsey, Sunderland ; George Lyall,

South Shields.

At the Third Field Meeting, J. B. Dale, South Shields
;

P. A. Dodds, Thomas Stephens, jun., Thomas Carr Leitch, North

Shields; George Kewney and Edward Potter, Tynemouth.

At the Fourth Field Meeting, David Morrison, Pelton
;

John Fawcus, Christopher Hunton, and James Crawford, North

Shields ; James Wilkin, and Dr. Eichardson, Newcastle.

At the Fifth Field Meeting, William Swanston, Newcastle
;

Dr. Banning, Gateshead.
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At tho Second Evening Meeting, the Eev. The Vicar of

Newcastle, Thomas Hodgkin, John Stanger, John Brown, and

"William Mason, Newcastle ; Rev. — Thompson, North Shields

;

Dr. Parker, Sunderland ; John Ridley, jun., Burswell House,

Hexham.

At the Third Evening Meeting, Edward Lowrey, J. C. Eno,

and J. W. Swan, Newcastle; John Dixon and W. Simpson,

Sunderland.
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XIX.

—

Notes on the Rain Fall for 1859. By Henry T. Mennell.

In presenting to the Club the accompanying digest of the rain-

fall for 1859, it is again my pleasing duty to acknowledge the

kindness of those gentlemen who have obligingly furnished the

Club with the results of their meteorological observations.

They are as follow :

—

Allenheads Mr. Thos. J. Bewick, Allenheads, Lead Mines.

Bywell Ditto.

Wylam G. C. Atkinson, Esq., Wylam Hall.

Durham Mr. A. Marsh, Durham Observatory.

Washington [
^^* '^' Watson, F.R.A.S., Washington Chemical

L Works.

North Shields Mr. Robert Spence.

Newcastle Capt. C. O'Grady, R.E.

Stamfordham Rev, J. F. Bigge, Stamfordham Rectory.

LiLBURN Tower, near Aln-

wick, the seat of E. Col-

lingwood, Esq }
RoDDAM Hall, at the foot of-]

the Cheviots, the seat of'

Wm. Roddam, Esq. ...

HoWICK Hall, the seat of)

Earl Grey i
" *'

BiSHOPWEARMOUTH Dr. Ogden.

Whorlton, Teesdale T. Dodgson, Esq., Stubb House, near Whorlton.

Darlington Edward Pease, Esq., Southend.

The almanacks mentioned last year have again been kindly

attended to by the following gentlemen :

—

Belford.., Mr. W.J. Hindhaugh.

Dunterlet, near Bellingham Mr. John T. Dixon.

Langleeford, Cheviot Mr. W. Henderson.

Cramlington Mr. Thomas Atthey.

Windyhaugh, Coquetdale Mr. Thomas Chisholm.

Newcastle Mr. H. T. Mennell.

RoTHBURY Mr. T. Graham.

Seaham Harbour Mr. George Hodge.

Sunderland Rev. George Iliff.
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The rain-fall during the past year, although greatly exceeding

that of 1858, can scarcely be called an average one. If we

take, as an example, the fall at Wylam, in the Yale of Tyne,

we shall find that the fall of 1859, although seven inches

greater than that of 1858, is still seven inches below the average

of the twelve preceding years. The additional fall has been

distributed pretty evenly over the whole year, with one remark-

able exception in the month of May. The fall in that month in

1859 is extraordinarily small, and is less than that in any single

month in the dry year 1858, or indeed in any month during the

four years over which our observations extend, the mean fall at

thirteen stations being -23, as compared with 1-65 in May, 1858.

The prevailing winds during this month appear to have been

S.E., E., and N.E.

The sub-committee appointed at the last anniversary to

take such steps as they might think necessary to ensure

uniformity and accuracy in the returns furnished to the Club,

have paid considerable attention to the subject, and chiefly

through the exertions of Mr. H. B. Brady, have induced many

of our contributors who were not using properly authenticated

guages to procure them. By this means the returns from

Stamfordham and North Shields have been found to be erroneous,

and in the annexed table the quantities recorded in previous

years have been corrected with as much accuracy as possible,

from the data obtained from a comparison between the old and

new guages. Should others desire to adopt the same course, I

shall be glad to give them any information they may require.

The gauge recommended for general use is one which has

recently been proposed by Mr. Glaisher. It consists essentially

of a funnel with an accurately-turned brass rim, enclosing an

area of fifty square inches. The funnel communicates with a

cylindrical tin-plate receiver, well japanned, so as to resist the

action of the weather. The rain collected is measured in a

graduated glass tube.

At an Evening Meeting of the Club, held in December, Mr.

Glaisher, the Secretary of the British Meteorological Society,

was present, and Mr. Sopwith, the President of that Society^
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propounded a scheme for establishing meteorological stations on

the coast of Northumberland, at which not only correct scientific

observations might be made, but also the use of the barometer

familiarised to sailors and fishermen, and its readings displayed

in a commanding position in the villages at which the stations

might be situated, by means of a large copy of the barometer

scale, with movable pointers. This project having been sub-

mitted to the Duke of Northumberland, he liberally offered to

defray half the entire cost of thirteen stations, and it is hoped

that the remaining sum, about £G0, will be contributed by

gentlemen in the Northern Counties. The Meteorological

Society undertake to see to the accuracy of the instruments and

observations. A great saving of life and property is likely to

result from the undertaking, and the observations will be avail-

able for our " Transactions."

I think it is a matter which fairly falls within the province of

the Club, and I have therefore endeavoured, as its Secretary, to

render any service I could in carrying it out ; and I have re-

ferred to it at length here, because the attention paid by the

Club to meteorological observations has tended not a little to

bring it about. I have adopted, in the annexed tables, a differ-

ent arrangement to that of former years ; or rather, I have at-

tempted an arrangement of the stations in place of none. By
this means I think we obtain a clearer view of the incidence of

rain, which, as a general rule, is smallest on the coast, and in-

creases as we ascend above the level of the sea.

The following additional particulars respecting the prevalence

of various winds, may also prove interesting :

—

N. N.E. E. S.E. S. S.W. W. N.W.
Seaham Harbour ... 23 18 35 30 30 109 95 26

Rothbury 5 42 57 8 2 28 157 66

Belford 10 20 26 24 8 95 58 124

Dunterley 6 39 61 32 9 18 150 49

Langleeford 45 23 9 46 44 36 130 32

Sunderland 4 38 6 64 5 141 37 70
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XX.

—

On the Permian Chitonidce. By J. W. Kirkby.*

Plate XIII.

The discovery of Chiton Loftusianus at Tunstall Hill, in 1844,

by Messrs Loftus and King, introduced tlie Chitonidce into the

list of the Permian Fauna. For several years this species

remained its sole representative; but in 1856 another species

was found in the same locality, and in the course of the next

year it was described under the name of Chiton Howseanus.'\

Until a recent date these were the only Permian species that

were known to belong to this group. In the present com-

munication, however, it is intended to describe four additional

members, three of which appear to belong to the subgenus

Chitonellus, and one, probably, to Chiton proper; so that, instead

of two, the Chitonidoe will have six representatives in the fauna

of the Permian epoch. The two species already known will

also be noticed, as a few characters pertaining to them seem

to have been overlooked in the descriptions and critical ob-

servations of which they have already been the subject.

In the spring of the present year (1858), while pursuing

pal^ontological researches in the shell-limestone of Tunstall

Hill, I found some obscure fossils associated with specimens of

the Caly-ptrcea antiqua of Mr. Howse. For some time the true

nature of the former was a great puzzle to me; and it was

not until a month or two ago that I became aware of their real

affinities. Those to which I have alluded as being so very

problematical, I submitted to the inspection of my friend Mr.

Albany Hancock, who, when he had examined them, suggested

their relation to Chitonellus ; and having a specimen of the re-

cent species Chitonellus oculatus at hand, he at once removed its

plates from the mantle and compared them with the fossils.

We then saw the strong agreement of parts which existed

between these recent plates of Chitonellus and the fossils, and

* Reprinted by permission (with some additions and corrections) from the Quart. Jour.

Geol. Soc, vol. XV., p. 607.

t Quart. Jour. Geol. Soc, vol. xiii., p. 216.
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could not but conclude that the latter belonged to the same

subgeneric group. This discovery originated a suspicion of

the supposed generic affinities of my specimens of Calyptrcea

antiqua. The next day I examined the latter again, and found

that there could be little doubt that they belonged to Cliiton-

ellus likewise, as well as Mr. Howse's type-specimen, the

identity of which with my specimens was indisputable. These

interesting discoveries caused me to search the limestone of

this locality for further specimens ; and, though they are very

scarce, I succeeded in finding a few additional plates, which

have greatly increased our knowledge of the details of the species.

On dividing the plates according to species, I found it necessary,

after making due allowance for individual variation of form, to

refer them to four specific groups. One of these, of course, re-

tains the specific name given to it by Mr. Howse, its original

discoverer. The others seem to be unknown, and are described

as new.

The distribution of the Chitonelli is extremely local at Tunstall

Hill. All the specimens found occurred in one of those curious

cavities of calcareous dust which I have lately noticed in de-

scribing some Permian Entomostraca.^ It is owing to their hav-

ing occurred in this matrix, and their consequently easy extraction,

that I have been enabled to work out the details of the species

more perfectly than could otherwise have been the case. Along

with them were found great numbers of single and united valves

of Spiriferina multiplicata, and fragmentary remains of Cidaris

Keyserlingi and Cyatliocrinus ramosiis. Three of the plates of

Chiton cordatus, one of the new species, occurred in the usual

semi-crystalline limestone of the locality. Nearly all the specimens

of the older species were found in this harder matrix, and for this

reason they are difficult to extract without injury. It is ex-

tremely rare to find specimens of these species that illustrate the

internal surface of the plates ; and it is principally from casts that

our knowledge of the interior has been obtained.

As a group, the representatives of the Chitonidce in the Per-

* Ann. & Mag. Nat. Hist., 3rd series, vol. ii., p. 318 ; and Trans. Tynes. Nat. Field Club,

vol. iv., p. 122-171.
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niian strata do not appear to have been widely distributed. Witli

the exception of tlie two pLates of a Chiton found at Kirkby

Woodhouse, Notts, mantioned by Prof. King-,* and two which I

found in the south of Yorkshire, their remains have only occurred

in the Permian rocks of Durham. No traces of them have been

found either in Russia or Germany. In Durham they are as yet

confined to the shell-limestone; and, though the remains of one

species have been met with in various localities of this deposit,

yet it is only at Tunstall Hill that plates can be obtained in a

good state of preservation. Even at Tunstall they are anything

but common, and it is only by assiduous search that a series of

plates can be obtained. Compared with other localities, however,

Tunstall may be said to be rich in their remains, as it certainly

is in species, which now occupy an important numerical position

in the list of the Permian Gasteropoda.

It may be mentioned incidentally that the specific distribution

of Gasteropoda is greater at Tunstall HiU than at any other Per-

mian locality either in England or Germany ; though at the same

time it must be understood that even at Tunstall they only form

about 32 per cent, of the species of Mollusca found there, while

at Ilumbleton Hill, Ryhope Field House, and Dalton-le-Dale,

which may be included with Tunstall as principal localities of

the shell-limestone, the per-centage is but 16, 15, and 11 resjDCC-

tively. And not only is there a paucity as to the species of

Gasteropods generally in the fauna of this deposit, but the species

which occur are often very rare individually. This is the case

at Tunstall ; for there more than one-half the Gasteropods are of

rare occurrence, though specimens of Brachiopods and Conchifers

are found in great numbers; but, comparatively speaking, it

cannot be denied that Tunstall Hill is the head-quarters of the

English Permian Gasteropoda. Now this extra-development of

Gasteropods in the limestone of this locality seems to imply

some difference in the conditions pertaining to the Permian Sea

during its deposition, from those which obtained during the ac-

cumulation of the limestone at Humbleton, Field House, and

Dalton ; and, as there appears to be no difference in the minera-

* Monog. rerrn. Foss., p. 203.
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logical character of the Tunstall deposit from those of the locali-

ties mentioned to indicate a change of ground, to which we

might refer this peculiarity of distribution, and as it can scarcely

be ascribed to a mere arbitrary freak of nature in the distribution

of species, I am inclined to attribute it to a slight difference in

the depth of sea over the Tunstall area. This is not an arbitrary

assumption, for there are good reasons for the belief, though it is

unnecessary on the present occasion to enter iTirther into this

interesting question.*

In Britain the palaeozoic Chitonidce are as yet confined to the

Permian and Silurian systems. No traces of them seem to have

occurred in the Carboniferous strata,f nor have any species been

described from Devonian rocks.| Prof. King's short notice in

1844, of the discovery of a Permian species, was the first account

of a palaeozoic Chiton.^ In 1846 Mr. J. W. Salter described a

species (Helminthochiton Griffitlii) from the Lower Silurian rocks

of Ireland,
II

and in the Upper Silurian beds of Dudley two species

have been found by Messrs Gray and Fletcher, which were de-

scribed by Prof. De Koninck in 1857.^ With the exception of

the Permian species, these appear to be all that have occurred in

the four older systems in Britain.

On the Continent, several species have been found in strata of

the Carboniferous and Devonian eras by Count Munster,** Dr.

* Thoujrh I still adhere to the tenor of these remarksrit may be added that, since their

publication in 1859,1 have found certain univalves more plentiful in a single bed in the

quarry at Humbleton. On this horizon Turbo helicinus, Turritella Altenhurgensis, and

Straparollus Permiana—tha former somewhat dwarfed—occur in rather large numbers,

at least compared with their general scarciiy in other parts of the quarry. (August, 1860.)

t Since making the above assertion, I have been enabled, through the courtesy of Mr. J.

H. Burrow, to examine a small but interesting series of plates of Chiton from the Carboni-

ferous limestone of Settle, Yorkshire. The plates appear to belong to four, or perhaps five

species, some of which may probably prove identical with species occurring in the Carboni-

ferous rocks of Belgium. Others I think are undescribed. A species from the Carboniferous

limestone of Ireland has lately been described, under the name of Chiton Thomondiensis,

by Mr. W. H. Baily. See Jour. Geol. Soc, Dublin, vol. viii.

X Prof. De Koninck gives P ymouth a^ the locality of an undescribed Lower Devonian

species. See " Bull, de I'Acad. K. de Belg.," 2me se'rie, tome iii., no. 11.

§ Aim. & ]\rag. Nat. Hist., 1st series, vol. xiv., p. 382.

II
Quart. Jour. Geol. Soc, vol. iii., p. 48.

^ Bull, de I'Acad. lloyale de Belg., 2me s^rie, tome iii., no. 11.

*« Beitrage zur Petrefaktenkunde, vol. i., p. 38.
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Sandberger,* Prof. De Koninck,"!" Baron De RyckholtjJ and

Dr. Roemer.§ To De Ryckholt and De Koninck more especi-

ally the palaeontology of this interesting group is greatly indebted.

A little difference seems to exist as to the true number of species

that have been discovered in these rocks . The latter states that

there are seven Carboniferous and four Devonian species; but,

should we agree with De Ryckholt, the list would be increased

by the addition of seven to the Carboniferous list.

It may therefore be supposed that our knowledge of the Chi-

tonidce of the British Palaeozoic rocks is somewhat imperfect, as

may also be said of our acquaintance with the fossil members of

this family generally. It is evident that it was not sparingly

represented during palaeozoic eras; for the distribution of its

species in the Durham Permian beds, and their greater distribu-

tion in the Carboniferous rocks of Belgium, demonstrate that so

early as the epochs of these systems the group held an important

position in marine faunas. When six species are found in one

Permian locality, and seven in a small district of the Carboni-

ferous strata, it may readily be inferred that their absence or

scarcity in other strata, and systems of strata, can hardly be due

to a general paucity of representatives. The fragmentary state in

which fossil Chitons usually occur, and the obscurity which

shrouds the affinities of some of the species, owing to the resem-

blance of their plates to the shells of the Patelliform Gasteropods,

may have caused false determinations in some instances, at the

expense of their numerical appearance. Both Prof. King || and

Mr. Howse*[[ have suggested the possibility of the somewhat ob-

scure Carboniferous species constituting the genus Metoj)toma

belonging to this family ; and the great resemblance of the plates

of some of the palaeozoic members of this family lends force to

the suggestion. For instance, what could more resemble a Pa-

* Neues Jalirb. fiir Mineral, u. s. w., 1841, p. 240, and 1842, p. 399.

t Descript. des anim. foss. du terr. carb. ; and Bull, de I'Acad. Koyale de Bclg., 2mc

s^ric, tome ili., no. 11.

X Bull, de I'Acad. Koyale de Belg., tome xii., no. 7.

§ W. Duuker u. II. v. Meyer, Pala^ontographica, tome v., p. 36.

II
Ann. & Mag. Nat. Hist., 1 ser., vol. xiy., p. 382.

^ Trans, of Tyneside Nat. Field Club, vol. iii., p. 272.
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tella or Calyptrcea than the postal plate of C. Hancockianus, or any

of the plates of C. antiqua ? all of which would very probably

have been referred to one of these genera, had it not been for the

peculiar matrix in which they occurred allowing of the full ex-

posure of their delicate processes of insertion. The existence of

Permian Chitonelli with plates simulating the shells of the Patel-

li'dce ought to induce great care in the determination of Patelli-

form fossils; and, in every instance where it is possible, the

extreme margin should be worked out, to prove whether it be

produced into a process of insertion or not ; for, unless this is

done, or the muscular impressions known, great doubt must

certainly exist as to the genera to which they truly belong.

FAMILY CHITONID.E.

Genus CHITON, LinncBUS.

1. C. LoFTUSiANus, King. Plate XIIL, figs. 31-41.

Chiton, Ivmg, 1844, Ann. Nat. Hist., vol. xiv., p.

382; King, 1846, Charlesworth's Lond. Geol,

Journ., vol. i., p. 10; Howse, 1848, Catal. Perm.

Foss., p. 24.

Chiton Lojiusianus, King, 1848, Catal. Organ. Rem.

Perm. Rocks, p. 12; King, 1850, Monog. Perm.

Foss., p. 202, pi. 16., figs. 9-14; Howse, 1857,

Ann. Nat. Hist., 2. ser., vol. xix., p. 463.

General outline elongated oval
;
plates thick, finely granulate.

Anterior plate nearly semicircular, posterior margin rather re-en-

teringly angulate, with an elevated apex. Secondplate transverse,

though comparatively long medianly ; more acuminated laterally

towards the extremities
;
posterior margin oblique, slightly con-

cave, much produce near the apex; anterior margin almost

straight, but slightly sinuate laterally ; in other respects like the

succeeding plates. The succeeding, or rather intermediate plates,

very transverse, rather acutely angulate medianly, directed ante-

riorly, and slightly tapering near the extremities ; median line
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arcuate longitudinally, with an apex posteriorly situate and more

or less produced in different plates
;
posterior margin rather con-

cave; extremities rounded; anterior margin somewhat convex;

lateral areas prominent, curved, narrow; dorsal area ornamented

with an elevated, flatly rounded, longitudinal ridge, which increases

in width anteriorly, and is bounded on each side by a slightly

divaricating sulcation ; the same area is crossed by two oblique

angulations proceeding from the apex to the anterior margin;

surface covered with strong lines of growth, most conspicuous

on the lateral areas. Posteriorplate capuliform, rounded medianly

;

apex bluntly pointed, very posteriorly situate, reflexed, and

rather depressed, projecting beyond the extreme margin; pos-

terior margin semicircular; anterior margin deeply sinuate dor-

sally, convex laterally; surface marked with strong lines of

groAvth, and diagonally angulate from the apex to the point

of juncture of the margins. The jirocesses of insertion of the

intermediate and posterior plates are strong and of a nearly

semicircular form; they originate on the inner surface of the

anterior margin, near the lateral extremities, and reach to within

a third of the median line ; a thin inflexed process of attachment

(rather than of insertion) bounds the under surface of the posterior

margin.

It may seem somewhat presum.ptuous in me to offer a fresh

description of a species which has already been described ; and

it must be understood that I do so with due deference to the

labours of those who have preceded me in the investigation of

the characters of this Chiton. I might have adopted the diag-

nosis of Prof. King,* or the later description of Mr. Howse;f

but, as the former is subject to modification, owing to the dis-

covery of additional details, and as I cannot subscribe to all the

opinions enunciated in the latter, I have thought it best to

describe it afresh.

Plates belonging to young individuals have the median line

sharper than in full-grown specimens ; the same feature is also

less arched longitudinally in such plates, and the lines of growth

* Monog. Perm. Foss., p. 202.

t Ann. & Mag. Nat. Hist., 2 ser., vol. xix., p. 463.
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bat faintly indicated. In old plates the later lines of growth

are occasionally deeply marked, and might almost be termed

sulcations. The same plates are also very thick, especially

about the median region and posterior margin. In many plates

the rounded longitudinal ridge, and lateral sulcations which

emanate from the apex and ornament the dorsal area, can scarcely

be detected ; and the oblique angulations of the same area are some-

times wanting. The absence of these characters is chiefly con-

fined to young examples. The second and the seventh plates

are more acutely angulate medianly than those placed between

them ; the central ones are the most obtuse, their height being

retained by a slight increase of width. In full-grown interme-

diate plates the internal surface is deeply excavated parallel with

the posterior margin ; the extreme posterior, lateral, and lower

part of the anterior margins of the same surface is raised into a

flattish rim-like projection; the central portion of this surface is

prominent.

The external surface of the plates is finely granulated, the

granulations appearing to be somewhat regularly arranged in

well-preserved specimens. In one or two instances I have met

with plates, apparently belonging to this species, which have a

coarsely granulated surface, very different from that of the gene-

rality of specimens. In such cases the granulations have an

irregular, though a somewhat linear, arrangement. One of my

intermediate plates is ornamented with obliquely transverse nar-

row bands of a darkish brown hue, which I imagine may be

traces of colour-ornamentation. They may certainly be but acci-

dental markings, resulting from fossilization; but their regula-

rity, and the occurrence of colour-markings on other Permian

species, seem to indicate an organic origin.

C. Lqftusianus appears to have been about an inch-and-half or

more in length. The longest intermediate plate (which is not

the second) in my collection is one-fifth of an inch in length ; a

posterior plate is exactly the same. I have not the anterior plate

equally full-grown to measure; but, from the length of those

measured, it may be inferred that they belonged to an individual,

or individuals, somewhat more than an inch-and-half long. The

VOL. IV. PT. IV. 2 G
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greater number of the plates found, however, must have belonged

to much smaller specimens—some of them apparently to indi-

viduals not much longer than half-an-inch; but, as the largest

plates may not be of maximum size, the species may have

exceeded somewhat the above measurement.

In arranging the plates of this species in the sequence in

which they are figured, I have been guided by the arrangement

observed in those of many recent Chitons, such as C. Cumingii,

C. sulcatus, C. cinereus, C. magnijicus. With the exception of the

second plate, the intermediate plates of these species vary little

in length and general form, though the central ones are the

widest j the second plate is much longer than these, and is easily

distinguishable from them. The intermediate plates of (7. Lof-

tusianus resemble those of the recent species just mentioned.

The greater number of those that occur are short and more or

less transverse; a few are much longer, and not so transverse.

From the more frequent occurrence of the former, it must be

evident that a predominance of such plates characterised this

species ;* and, from their similarity of form to those of many

recent species, it is but analogical to suppose that their mode of

arrangement was after the same plan.

Mr. Howse is of opinion that the order of the plates was not

after this fashion, but that the general form of the species was

ovate, or " much narrower in front than behind." f In arrang-

ing the plates, he places as his second one of the intermediate

plates of Chiton cordatus, and as his third the second of the pre-

ceding description ; he also makes a difference between his third

and fourth ; so that on the whole his restored Chiton is a very

different one from mine. It is perhaps more in accordance with

our knowledge of the recent Chitons to consider that the pecu-

liar plate which Mr. Howse has placed as the second belongs to

a distinct species, rather than to a form the rest of whose plates

do not appear to have any affinity with it and which compose a

* Out of ninety-one plates which I have obtained at Tunstall Hill, sixty-three belong to

the short, transverse type, and fourteen to the more elongate form ; the remainder are

posterior and anterior plates.

t Mr. Howse considers that it closely approached some of the recent spinose species, such

as C. spinulosus, from the great length of its anterior plates.
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perfect series without it. Neither does there appear to be any

reason for assuming the width of this Chiton to have been less

towards one extremity than the other ; for when a perfect series

of plates, which by their lines of increment appear to be of one

age or state of growth, is obtained, no such difference is observed.

The central plates are always rather wider than those near the

extremities ; but the difference is not great, and is of about the

same degree at each extremity.

From the figures and description of this species given by

Prof. King in his " Permian Monograph," he does not appear to

have possessed a full series of plates ; but, respecting their

arrangement, he seems to have somewhat similar views to my

own.

As previously mentioned, this Chiton resembles many recent

species. It does not appear that any of the palaeozoic species

have a very strong similitude to it. Prof. De Koninck, in

describing an Upper Silurian species (C. Wrightiatius), states that

it has some resemblance to the present ;
* but, from his figures of

the two plates discovered, I should imagine that its resemblance

is greater to C. cordatus, which appears to belong to the same

type. In the close juxtaposition of its plates it is like the next

species (C. Hoivseanus)] but it differs from it in the greater width

of its plates, and in several other particulars, which will be

noticed in the remarks on that species. In the short and trans-

verse form of its intermediate plates it somewhat resembles the

Chiton Scaldianus of De Ryckholt.f But the palaeozoic species

having most resemblance to C. Loftusianus appears to be an un-

described form in the collection of Mr. J. H. Burrow, of Settle,

from the Carboniferous limestone of that neighbourhood. This

Chiton is characterised by the same narrow transverse form of

intermediate plate as the Permian species; and its posterior

plate, though flatter, is not much unlike that of C. Loftusianus.

Though the remains of G. Loftusianus are of more frequent oc-

currence in the shell-limestone of Tunstall Hill than those of its

congeners, it is still a rare fossil there. I have also taken stray

* Bull, de I'Acad. Roy. de Belg., 2 ser., tome iii., no. 11.

t Ibid., tome xii., no. 7, and tome xviv., p. 63.
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plates at Humbleton Hill, Hylton Castle, and at the New
Poorlioiise, Bishopwearmouth ; and Mr. Howse gives Claxheugh,

Ryliope, Silksworth, and Southwick Red House,* all of which,

as well as those previously named, are localities of the shell-

limestone.

Prof. King states that he found two intermediate plates of a

Chiton in some Permian limestone from Kirkby Woodhouse,

Notts ;f and I met with a posterior plate in a Permian deposit at

Brodsworth, and an intermediate plate at Moorhouse Quarries

in the South of Yorkshire, all of which may belong to this

species.

As C. Lqftusianufs is, comparatively speaking, not a recently

discovered species, having been found some fifteen years ago, it

has, of course, been the subject ofrepeated observations by writers

on Permian palaeontology.

Its discovery in 1844 at Tunstall Hill by Messrs Loftus and

King has already been mentioned ; and its discovery was noticed

by the latter in the same year. J In 1846, Prof. King gave a

provisional description of it, with illustrations of an intermediate

plate.§ It was mentioned in 1848 by Mr. R. Howse in his

" Catalogue of Permian Fossils" (p. 24), and in the same year by

Prof. King in his " Catalogue of Permian Organic Remains"

(p. 12), where it was first named Loftusianus. In 1850 it was

more fully described and figured by Prof. King in his " Mono-

graph of Permian Fossils" (p. 202). Finally, it was redescribed

by Mr. Howse in 1857 in his " Notes on Permian Fossils."||

2. C. HowsEANUS, Kirkby. PI. XIIL, figs. 42-53. Kirkby,

Quart. Journ. Geol. Soc, 1857, vol. xiii., p. 216, pl.

7, figs. 9-13.

General outline elongately subrectangular ; surface of plates

granulated. Anterior plate semicircular; posterior margin re-

enteringly angulate ; apex elevated. Intermediate plates compara-

* Ann. & Mag. Nat. Hist., 2 ser., vol. xix., p. 42 (Synoptical Table).

t Mon. Perm. Foss.,p. 203.

t Ann. & Mag. Nat. Hist., 1 ser., vol. xiv., p. 382.

§ Charleswortli's London Geol. Jour., vol. i., p. 10.

II
Ann. & Mag. Nat. Hist., 2 ser., vol. xix., p. 463.
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lively long for their width, which varies a little; median angu-

lation rather obtuse, apices not produced
;
posterior margin rather

oblique; anterior margin slightly convex, sinuated medianly; ex-

tremities rounded anteriorly ; lateral areas wide, faintly marked,

being very slightly raised above the general surface, sometimes

marked with one or more grooved lines running parallel with the

lines of growth, which are extremely faint; processes of insertion

aiigulate, obliquely truncate, the upper edge projecting: the

second plate is a little longer than the others; it is narrow, and

the length is greater at the median line (which is slightly

arcuate) than at the extremities, owing to each margin being

somewhat oblique in a contrary direction, while in other pjlates

the extremities are almost as long as the median line. Posterior

plates less than half a circle, flattish posteriorly
;
posterior margin

rounded; anterior margin straight; angulate medianly; apex

pointed, depressed, centrally situate; several indistinct lines radiate

from the apex posteriorly.

Since the discovery of this species was noticed in 1857, four

additional plates have been found—three intermediate, and one

posterior. These have enabled me to give a more detailed de-

scription than that previously communicated, and have allowed me
to supply, without much restoration, figures of a complete series

of plates. The arrangement adopted is that which the general form

of the plates seems to indicate as the most likely; but, from the

few remains which have been found, it is scarcely possible to

speak with the same certainty as in the case of C. LoftusianuSy

whose plates, being numerous, afford much safer grounds for

inference.

As characters distinguishing G. Howseanus from the preceding

species, the obtuse angulation of the intermediate plates, their

greater length, the faintness of the lateral areas, and the absence

of strong lines of growth, were noticed in a former communication.

To these may now be added the coarse granulation of the sur-

face, the less arcuate median line, the flatness of the posterior

plate, with the more anterior position of its apex and a marked

difference of its processes of insertion. The latter character forms

a good specific distinction, and was one upon which I greatly
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relied when separating the Howseanian plates from those be-

longing to C Loftusianus. Owing, however, to my having mis-

laid my only specimen which showed this feature, I was not able

to represent it when figuring the species in 1857; and it is only

now (August, 1859) that I am enabled, by the discovery of a very

interesting plate at Humbleton Hill, to figure the processes, and

to speak with safety as to their peculiarity.

In general form, and in the character of its plates, C. Howseanus

possesses many features in common with the recent species C.

2Woductus and C. sanguineus ; among its Permian congeners it is

certainly most nearly related to C. Loftusianus, C. prisons* of

the Carboniferous rocks of Belgium seems to belong to the same

elongate type ; as also the upper Silurian species C. Grayanus^.

It has occurred in the shell-limestone of Tunstall Hill, where

it is extremely rare, and at Humbleton Hill.

3. C. (?) coRDATUs, spec. nov. PL XIIL, figs. 24-27.

Intermediate |9?a^es in general form cordate, acuminate pos-

teriorly; anterior margin slightly indented; median angulation

more or less obtuse ; median line arcuate ; lateral areas faintly

indicated ; surface finely granulated, and marked by lines of growth

which form rather deep sulcations across the lateral areas.

Posterior plate thick, angulated medianly, elevated ; apex pro-

minent, reflexed, posteriorly situate; laterally, and towards the

anterior margin, an angulation traverses the plate from the

apex to each margin; slightly indicated raised lines, radiating

from the apex, ornament the posterior surface; processes of

insertion somewhat complex; the anterior margin, which is

rather thick, is deeply excavated on a plane with the external

surface of the plate, and forms an outer groove for muscular (?)

attachment ; from near the apex internally spring two lamellae,

one on each side, which trend towards the extreme points of the

anterior margin, and which, with the inner lip of the groove

already mentioned, form a second groove or channelled process of

attachment ; this second process is produced into longish

* Descript. des anim. foss. du terr. carb., p. 321, pi. 23, flg. 1.

t Bull, de I'Acad. Koy. dc Belg., 2mc scric, tome iii., no. 11.
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apophyses at each extremity, which are united to the processes

bounding the posterior margin at the junction of that margin

with the anterior ; the process of insertion of the posterior margin

is somewhat produced, and follows the contour of the exposed

edge.

Three intermediate plates of this species have been found, all

of which strongly resemble each other. One of them is slightly

longer compared with its width than the others; and there also

exists a little variation in the mesial angularity of the plates.

In no other respects do they differ. Owing to the hard matrix

in which these plates are imbedded, it has not been possible to

work out their processes of insertion. In consequence of this,

some uncertainty exists of their true specific affinity with the

postal plate which has been described with them. The latter

plate is assumed to belong to the same species as they, as it

possesses a similar angularity of form, and as there is nothing in

its general character incompatible with specific identity with

them. But, when a plurality of species of ChitonidcB occur in

so fragmentary a condition as the Permian species, it is sometimes

an impossibility to speak with certainty on the true correlation

of plates; so that the present assumption must be cautiously

received, and looked upon more as a suggestion than anything

stronger.

The anterior process of insertion of the posterior plate is very

peculiar, and appears to differ from that of any other species.

In the generality of species, if not in all, the plates are inserted

or attached to the mantle by a mere marginal development of

the substance of the plate, or by an imbedding of a portion of

the plate itself; but in this case there is added to the usual

process a lamella, which, with the margin of the plate, forms a

very complex mode of attachment to the mantle. The value of

this feature is a point yet to be determined; and though I only

attach to it specific importance at present, I am rather disposed

to believe that further investigations will assign it greater value.

The intermediate plates of this species bear a close resemblance

to those of the recent species C. hastatus, particularly to those

posteriorly placed. The second plate of C. scutiger is also
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similar in form, as well as some of the intermediate plates of

other recent Chitons. The only fossil species whose equivalent

plates appear to possess any close affinity to the present are those

of the Upper Silurian C. Wriglitianus of De Koninck,* and those

of C. Sluseanus, De Ryckholt.l It is rare, and has only been

found in the shell-limestone of Tunstall.

[Since this paper was read, I have discovered at Tunstall Hill

a peculiar plate of a Chiton, which differs in form from any that

have hitherto come under my observation. It is apparently an

anterior plate; and it is just possible that it may be the first of

the series of C.' cordatus. It is represented by figs. 54, 55, in

the plate accompanying this paper.—J. W. K., Aug. 24.]

Subgenus CHITONELLUS, Lamarck.

Only one representative of this subgenus appears to have been

found in a fossil state previous to the discovery of the following

species. In 1847 Baron De Ryckholt described a very interest-

ing fossil from the Carboniferous system of Belgium, which he

named Chitonellus Barrandeanus .% The general character of

this plate seems to indicate an affinity to the ChitonelU, to which

it has probably been rightly referred, though at the same time

it would be well to know something of its process of insertion

before speaking positively on the subject. Another fossil from

the same system has also been placed in this group by Prof. De

Koninck, though evidently with some doubt. § De Ryckholt

seems to have proved, however, that this plate does not belong to

any member of the Chitomdce, but rather to one of the Crinoidea.
\\

Mr. J. W. Salter stated in 1847 that even De Koninck himself

had admitted that it belonged to the latter.^ More recently,

however, the learned professor again refers to it as Chitonellus {!)

cordifevj as though he had not altered his first opinion.** I am

* Bull de I'Acad. R. Belg., 2me se'r., vol. iii., no. 11.

t Bull de I'Ac. R. Belg.,TOl. xii., no. 7, and vol. xxiv., p. 63.

X Melanges PaMontologlques, par Le Baron P. de Ryckholt, Bull de I'^cad. Roy. Belg.,

vol. xxlv., p. 63, pi. 2, figs. 37, 38.

§ Bull, de I'Acad. Roj-. Belg., 2cne s^r., tome iii., no. 11.

II
BuU. de I'Acad. Roy. Belg., tome xii., no. 7.

^ Quart. Jour. Geol. See, vol. iii., p. 49.

** Bull, de I'Acad. Roy. Belg., 2me s^r., tome iii., no. 11.
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not aware that he adheres to this idea on the authority of new

facts, nor that an answer has heen made to the objections of De

Ryckholt; so that there still seem good grounds for doubting

the relationship of C. (?) cordifer to any group of the Chitonidce.

The great paucity of the remains of this subgenus in rocks of

all ages, and consequently our want of knowledge of its exist-

ence during the past history of life, give considerable interest to

the Permian species, which certainly illustrate some of the pecu-

liar phases pertaining to its development in palaeozoic times.

The characters which seem to establish the identity of the fol-

lowing Permian species to Chitonellus are the peculiar form of

their plates (which indicates their isolated position in the mantle)

and the excessive development of the processes of insertion,

which were undoubtedly capable of sustaining each plate in a

fixed position, though isolated from the others. The form of each

plate seems complete in itself, or its shape is such as to be quite

incompatible with close connection with others of like form in a

united series after the manner of the plates of Chitons. These

characters (isolation of plates and large processes of insertion)

a,re important peculiarities of the recent Chitonelli, and perhaps

form the chief features which distinguish them from the true

Chitons ; at least, they are almost the only characters of which

a palaeontologist can make use in his determinations of the

affinity of the extinct forms.

The Permian ChitomlU differ from the recent forms in havina-

transverse or patelliform plates and peculiar processes of inser-

tion, and in other minor particulars. It is not unlikely that all

or some of these features were characteristic of the palaeozoic

species, which may be imagined to have possessed somewhat
different phases from their descendants inhabiting recent seas.

But it is premature to offer any speculations on their peculiar

characters ; for there are not as yet sufficient materials for

generalization, and a comprehensive view must include the

Palaeozoic Chitonidce generally.

VOL. IV., PT. IV. 2 H
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1, C. ANTiQUUs, Howse, sp. (PI. XIII., figs. 15-23.)

Calyptrcea antiqua, Howse, 1848, Catalogue Perm.

Foss., p. 24; King's Mon. Perm. Foss., Aj^pendix,

p. 247; Howse, Ann. and Mag. Nat. Hist., 2 ser.,

vol. xix., p. 464, PL IV., figs. 16, 17.

Posterior j^^cite patelliform, oval, ornamented with strong ribs

radiating from the apex ; lines of increment evident ; apex poste-

riorly situated and recurved; process of insertion extending

round the whole margin, somewhat within the outer, but on a

plane with the inner surface, produced into two bluntly pointed

apophyses in front, and finely denticular posteriorly. Interme-

diate j)lcites patelliform, oval, subpentagonal, or ovate, ornamented

with ribs like the posterior plate, and marked with similar

lines of growth, apex posteriorly situate, recurved; process of

insertion like that of the posterior plate, with the exception of

the apophyses of the frontal margin, which are not developed,

though the same margin is somewhat produced. Anterior 2')lcite (?)

patelliform, almost circular, apex subcentral; in other respects

like the intermediate plates.

The plates of this species vary a little in length and width

;

some are almost as wide as long, others much longer than wide.

The former probably rej^resent the more anterior plates ; the latter

those placed posteriorly. Some plates have the apex more

elevated than others ; that which is supposed to be the most an-

terior has it somewhat depressed. In several plates the anterior

slope is rather convex, in others it is straight
;
posteriorly they

are all somewhat concave. Occasionally the ribs vary in size

on the same plate, some being almost twice the width of the

neighbouring ones ; they also differ in convexity on the same speci-

men; those posteriorly situate are always the most convex; in

some instances they bifurcate. The margin is uneven, and always

more or less arched posteriorly. The processes of insertion

are in some cases marked with faint lines, representing the ribs

on the exposed surface. The size of the largest (a posterior)

plate is a quarter of an inch, and of the smallest one-eighth.

The nearly uniform, together with the anomalous character of
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the plates of this species, may cause some suspicion of their really-

representing a perfect series. I confess that at first I was of

opinion that my early specimens were all postal plates, and ex-

pected that further researches would bring to light the interme-

diate ones. It was only after making repeated investigations,

and when 1 had discovered additional specimens similar in form to

the first, that I was induced to adopt an opinion suggested by my
friend Mr. A. Hancock, that the specimens found comprised a per-

fect series,or at least included both posterior and intermediate plates.

In support of this opinion the number of the discovered plates

may be quoted. In all, ten have been found. They were ob-

tained from one spot—from an area of a few cubic yards. Now,

were we to suppose all these ten specimens to be postal plates,

ought we not to produce some traces of the seventy intermediate

and anterior plates belonging to the ten individuals from which

the supposed postal ones have been detached ? And on such a

supposition, would it not be necessary to explain the manner in

which so strange an assortment of plates had originated ? Such

an idea, however, is altogether untenable; for there exists no

grounds upon which to base so arbitrary an assumption.* There

are no data to show how so large a number of posterior plates

could be gathered together without the intermixture of others.

In short, there is nothing to countenance this opinion; and it

can only be maintained by referring their occurrence to accident

—to some strange freak of chance altogether unexplainable. In-

stead, therefore, of adopting this unwarrantable conjecture, it

seems more in harmony with the facts of the case to adopt Mr.

Hancock's suggestion, and to consider the plates a mixed series.

In the case of Chiton Lqflmlanus, and of all other species of Per-

mian Chitonidce, the intermediate plates were always the first to

occur. These jDlates, of course, also comprise the major portion

of the discovered remains of each species ; and though the plates

of each are always met with unarticulated, yet the different

* It may, of coarse, be imagined tliat the plates of tliis species might be of different

gi-avities, or fixed in the mantle with different degrees of tenacity, so tliat they might be

distributed over an area in sorts by a current of a certain strength acting upon the habitat

of the species; but, as stated in the text, there is no proof of this—rather the converse.
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plates are found in the same neiglibourliood, and it is not un-

common to find a more or less perfect series in pretty close conti-

guity. The plates of C. Hancockianus were associated with those

of the present species ; and they compose a mixed set ; and so

with the other fossils which occurred along with the remains of

the Chitons. Those species composed of a plurality of parts

were always represented by their different members ; for instance,

the remains of a species of Cldaris were found in fragments,

but they included its plates and spines, though of very different

gravities ; also the remains of a Crinoid in a multiplicity of pieces,

but amongst them occurred the component parts of its stem, cup,

and arms. Indeed the whole of the evidence deducible from

the conditions of the various fossils found in this particular area

of the Tunstall limestone seems to indicate that they are remains

of the original inhabitants of the calcareous bed, and not the

sweepings of a current from other regions. So that, in consi-

dering the ten plates of C. antiquus to have been distributed

generally over the mantles of the individuals to which they be-

longed, I adopt an opinion that is borne out by their manner

of occurrence, and of that of the associated fossils, as well as by

analogical evidence from the observed distribution of other Per-

mian Chitonidce.

Mr. Howse discovered the first specimen of this species. His

plate was imperfect about the margin; consequently he did not

detect its process of insertion. He therefore somewhat natu-

rally mistook his new fossil for a species of a Calyptrcea ; and in

his " Catalogue of Permian Fossils," published in 1848, it is de-

scribed under the name of Cal. antiqua, as follows :
—" Shell

small, patelliform, strongly ribbed longitudinally ; margin crenu-

lated ; two deep furrows internally from the apex to the margin

corresponding with two strong ribs on the outer surface.''* The

" two deep furrows" which he notices as characterising his plate

internally must have been an accident of growth ; for similar fur-

rows have not been observed in any of the plates subsequently

found. A notice of this discovery appeared in the Appendix of

Cat. rerm. Fo.ss., p. 24.
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Prof. King's "Monograph of Permian Fossils," 1850.* In 1857

Mr. Howse again noticed the occurrence of his specimen in a paper

on Permian fossils in the " Annals and Mag. of Nat. Hist."| where

he identified with it a fossil found in the Unter Zechstein of

Ilmenau, by Baron von Schauroth, and named by him Patella

Hollebeni.

In the early part of 1858 I found my first specimens of this

species, which I identified with Cal. antiqua. These specimens

resembled the one found by Mr. Howse in marginal imperfection.

The latter gentleman, in a revise of his paper, mentioned their

discovery, and quoted them as additional proof of the authen-

ticity of his species ;f he also took this opportunity of cancel-

ling the identification of Schauroth's Patella Hollebeni. A
month or two after this I found further specimens, and subse-

quently, as already related, I became aware of their true generic

relations. In justice to Mr. Howse, it may be added that, on

submitting my later acquisitions to his notice, he freely admitted

his mistake, and agreed in referring the species to Chitonellus.

C. antiquus has only occurred in the shell-limestone of Tunstall

Hill, in which it is rare.

2. C. Hancockianus, spec. nov. (PI. XIII., figs. 1-13, including

spines.)

Posterior plate subquadrate, wider than long, pyramidal;

apex rather posteriorly situate ; the lateral surfaces slope at a right

angle, and the anterior and posterior surfaces at a more acute angle

;

the anterior and lateral margins are convex vertically, that of the

posterior is arched ; surface coarsely ribbed, four or five ribs occu-

pying the anterior, lateral, and posterior slopes respectively
;

the anterior and posterior ribs are more prominent than the late-

ral ones, but those at the angles are the largest; strong irregu-

lar lines of growth mark the general surface; process of insertion

extending round the whole of the plate within the outer surface,

and at anterior angles produced into bluntly-pointed apophyses,

also at the posterior angles rather slightly produced, denticulated

* Mon. Perm. Foss., Appendix, p. 247. t 2nd ser., vol. ix., p. 464.

X Trans. Tyneside Nat. Field Club, vol. iii., p. 273.
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posteriorly. Intermediate plates in general form not unlike the

half of a flat hexagonal pyramid, the frontal margin being three-

sided, and the posterior elevated and with a central apex ; from

the apex descend four strong ribs, two of which are placed on

the posterior margin, the other two are directed towards the

frontal margin, and divide the surface of the plate into a central

and two lateral cuneiform areas; the central area is steeply in-

clined and has a frontal aspect ; the lateral ones are as steep and

form obtuse angles with the former; each area is occupied by

three or four ribs, which are usually smaller than those bounding

the areas ; surface marked by strong lines of growth
;
process of

insertion of anterior margin produced from within the outer-sur-

face margin and rather largely developed; at the frontal angles

are two long, prong-like lamellee, or apophyses ; always denticu-

lated at one side, generally at the left, but sometimes at the right,

never at both sides nor in front ; the posterior process (which is

distinct from the former) is formed by the inflexion of the poste-

rior margin ; it is triangular in shape, being widest at the apex

and wearing away laterally.

One posterior and five intermediate plates, with a few frag-

ments, compose the whole of the discovered remains. Of the

latter, two (figs. 10 and 12) appear to have belonged to a dis-

torted individual ; one (fig. 3) is very minute, so that most likely

it is from a young specimen; the others (figs. 2 and 4) are, per-

haps, full-grown plates. The ribs vary in size in different plates,

and the apex in elevation. The central apophyses of the ante-

rior process of insertion are irregular in length, one being usually

longer than the other in the same specimen. From the varia-

tion in size and symmetry of these plates, I think it likely that

they belonged to three individuals—figs. 1, 2, and 4 to a perfect

and probably adult specimen; figs. 10 and 12 to one that was

distorted ; and fig. 3 to a young exam]3le. The inconstancy of

position in the denticulation of the anterior process of insertion

is somewhat peculiar; for it appears rather remarkable that it

should vary its position so much as to be found occupying

different sides of the plate. The denticulations resemble those
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of C. antiquus. In the latter species they never vary their posi-

tion, being always placed posteriorly.

Some spine-like bodies which occurred with the remains of the

Chitonelli are figured with the plates of the present species.

They evidently belong to one of the Permian species of this group,

and possibly to the present—though just as likely to either of the

other two, as their remains were all found together. That they are

truly the exuvife of some of the Chitonidce seems to be proved by

their mode of growth, structure, and basal apophyses. The latter

character is most especially significant ; for it indicates that they

were fixed in some soft substance, after the manner of the plates of

this family ; consequently, as our knowledge of the fossils associated

with the Chitonelli i% such as warrants our saying that they do not

belong to them, we are almost equally warranted in referring

them to the Chitonelli, some of whose mantles may reasonably be

imagined to have been spinose, like those of several Chitons. The

spines in question may be described as follows :—Minute, short,

compressed, bluntly pointed, and comparatively thick; slightly sul-

cated on widest sides, inferior margin of same sides convex verti-

cally, and of the compressed sides deeply sinuate; point of insertion

divided into four obliquely truncate processes, which originate

within the inferior margin, and follow the same direction of

growth as the general surface.

The chief reason which has induced me to assign the six plates

previously mentioned to one species is the angularity which charac-

terizes the whole series. There seems to be an analogy of form

between the posterior and intermediate plates that is evidently

specific. Other characters also imply their specific identity ; the

similarity of their ribs and of their processes of insertion, as well

as their general mode of growth, all seem indicative of this.

Little can be said concerning the affinities of C. Hancockianus.

Its plates bear more resemblance to those of the recent Chitonelli

than those of C. antiquus ; but still they show great differences

from any yet discovered. The intermediate plates certainly pos-

sess a much greater analogy to the same plates of the recent

species than the patelliform plates of C. antiquus, and make a
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nearer approach to the typical forms. The following species (C.

distortus) seems to be its nearest relation known, as its processes

of insertion, though specifically distinct, have a strong general

likeness.

The only locality of C. HancocManus is Tunstall Hill, where it

occurs rarely in the shell-limestone.

It is with great pleasure that I name this species after my

friend Mr. Albany Hancock, of Newcastle-on-Tyne, to whom I

have been long indebted for advice and assistance in my pal^on-

tological studies.

3. C. DISTORTUS, spec. nov. PI. XIII., figs. 28, 29, 30.

Intermediate plates irregular in form, transverse, angulated me-

dianly
;
posterior margin angulate or subangulate, with an apex

more or less prominent ; anterior margin obtusely and re-enter-

ingly angulate; surface divided into two unequal areas by an

elevated median ridge or keel^ from which each area slopes some-

what steeply; surface smoth (?); anterior process of insertion

very large, being almost as long as the exposed portion of the

plate, the median keel is continued over its surface, and projects

beyond its extreme margin, on each side of the keel the process

is slightly sinuate, and on the one side (partially) it is denticu-

lated ; a reflexed process of triangular shape bounds the under

surface of the posterior margin.

Together with the plates just described, I have figured another

that is also smooth, as one that probably belongs to the same

species. But, though there is a probabilty of this, there is also

a possibility of it representing one which is distinct. Like the

preceding plates, it is unsymmetrical and of irregular growth

;

these features, with its smooth surface, are the only characters

supporting its specific af&nity to C. distortus ; and, as it wants

the strong median keel, the angularity of outline, and the large

development of the anterior process of insertion which distinguish

the plates described, it is evident that its specific relation to them

is questionable, though at the same time there are scarcely

sufficient data upon which to found a new species. So that for
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the present it may be described with the above plates as one

with an irregulariy rounded outline, a posterior margin elevated

centrally and notched where the apex would have been an an-

terior margin sinuated in front, with an obtuse angulation on its

left side, and a very obtuse one on its right ; a smooth surface

marked with strong lines of growth; an anterior process of inser-

tion moderately developed, and most produced in front of the

lateral angulations; a posterior process, which is thin and in-

flexed, bounding the posterior margin.

Including the latter, I have only taken three plates of tlds

species. Neither of the two first-described agree exactly in out-

line, though they are alike in general character. In one (fig. 28)

the right slope is most developed, in the other the left is the

largest; and in the former the posterior margin is somewhat

rounded on each side of the apex, and at the apex rather indented

;

while in the other the same margin is straight from the apex

downwards, and the apex itself prominent. From the very large

development of the anterior process of insertion, almost one-half

of these plates appear to have been imbedded in the body of the

animal. In this respect they rather approach the amiculate type

of the CMtomdcG. The strong median keel which divides this

process is thickened along its upper edge. I am not aware that

this keel or ridge has an analogue in any congeneric species.

Both the plates of this species and those of C. Hcmcockianus

appear to have been subject to distortion; for it may be inferred

that figs. 10 and 12 of the latter species, and figs. 28 and 29 of the

present, do not represent the normal form of the plates—or at least

not in the case of C. Hancockianus, the normal form of whose plates

we know, though, in respect to those of C. distortus, it is a question

whether the plates found are such as generally characterize it, or

are merely accidents, and of comparatively rare occurrence. It

is not unlikely, however, that the usual habitat of this species re-

sembled that of some of the recent ClutonelU, which are found in

tortuous crevices and holes in rocks, twisted out of shape by the

confined irregularity of their dwelling-places, from which it is

quite impossible to remove them, except by breaking away the

rock in which they are imbedded.

VOL. IV., PT. IV. 2 I
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Though this species is more nearly related to C. HancocTcianus

than to any of its congeners, yet its affinity is scarcely so great

as to require particular reference to its distinctive characters.

The features distinguishing it from the latter are its smooth sur-

face, its median keel, the great size of its process of insertion, and

the absence of prong-like apophyses. The plate described last

(fig. 30) resembles a plate from the Carboniferous limestone of

Belgium, and noticed by M. Koninck under the name of C. con-

centricus*

C. distortus only occurs at Tunstall Hill, in the shell-limestone.

EXPLANATION OF PLATE XIIL

Fig. 1. Chitonellus HancocTcianus^ Kirkb}'-, Posterior plate ; a, frontal apophyses

of process of insertion ; c, denticulated portion of same process. Mag-

nified three times.

2, 4.———. lutermediate plates of an adult (?) specimen ; a, apophysis

of anterior process of insertion ; c, denticulated portion. Magnified

nearly four times.

3. . An intermediate plate of a young individual; showing pro-

cess of insertion with apophysis, and denticulated portion. Magnified

seven times.

9, 13. ". Lateral views of an intermediate plate. Magnified.

10, 12, . Distorted intermediate plates. Magnified nearly four

times.

11. . Interior of an intermediate plate, showing the posterior

process of attachment, h. Magnified.

5 6, 7, 8. Spines, supposed to have been inserted in the mantle of C.

HancocTcianus ; a, processes of insertion. Magnified six times.

15, 17, 20, 21, 22. Chitonellus antiquus, Howse, sp. Intermediate plates

illustrating their variation of outline;/, process of insertion; c, denti-

culated portion of the same process. Magnified four and six times.

18. . Lateral view of an intermediate plate. Magnified four times.

19. . Posterior plate ; a, frontal apophyses. Magnified four times.

14. . Lateral view of posterior plate. Magnified four times.

16. . Interior of posterior plate. Magnified four times.

23. . Anterior (?) plate. Magnified four times.

24. Clilton cordatus, Kirkby, Posterior plate ;/, posterior process of inser-

tion; a a, lateral apophyses. Magnified five times.

27. . Interior of posterior plate; b, outer groove of anterior

margin ; cZ, inner groove of the same margin. Magnified five times,

25, 26. . Intermediate plates. Magnified nearly four times.

* Descript. cles auim. foss. du terr. carb., p. 322, pi. 22., fig. 4.
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Fig. 28, 29. Chitonellus distortus, Kirkby. Intermediate plates
5 y, anterior

process of insertion : c, denticulated portion ; e, median keel. Magni-

fied rather more than four times.

30. . Another plate. Magnified four times.

31. Chiton Lqftusianus, King. Anterior plate. Magnified rather more

than two diameters.

32 to 37. . Intermediate plates (in some cases restorations) ; a,

apophyses. Rather more than two diameters.

38. . Posterior plate; a, apophyses. Magnified rather more thaa

two diameters.

39. . Lateral view of a posterior plate.* Magnified.

40. . Lateral view of an intermediate plate. Magnified.

41. ~-. Greatly enlarged view of one of the processes of attachment.

42. Chiton Hoios^mhus. Kirkb}''. Anterior plate, showing sulcations on the

surface. Magnified four times.

43 to 48. . Intermediate plates, in some cases wholly restored;

one of the figures (fig. 43) is from a sulcated specimen. Magnified

four times.

49. . Posterior plate, showing faint indications of lines radiating

from the apex. Magnified three times.

50. Lateral view of a posterior plate. Magnified.

51. . Intermediate plate, showing processes of attachment. En-
larged. Humbleton Hill.

52. . Lateral view of the same plate. Magnified.

53. Chiton Howseamis, Kirkby. A greatly enlarged view of one of the

processes of attachment.

54. Frontal aspect of an anterior plate. Species unknown (possibly C.

cordatus.) Tunstall Hill.

55. The same plate, seen from above.

XXI.

—

Note upon the Occurrence of a Eotiferon in Vaucheria. By
Daniel Oliver, Jun., F.L.S. Plate XIV.

Some observations which I made two or three years ago upon

certain singular, lateral appendages of the filaments of a species

of Vaucheria, collected at Prestwick Car, appear to me worthy

of a brief published notice, especially that I am able, from

several sketches made at the time, to furnish illustrative outlines

of them. Similar structures have been observed by Professor

Morren, of Liege, who describes them in a " Bulletin" of the

* Some specimens of this plate are not so steep posteriorly as the original of this figure.
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Royal Academy of Sciences of Brussels (vol. vi., No. 4). A
translation of his paper, without, however, any figures, is in the

" Annals of Natural History" (vol. vi., p. 344). The original

of this I have not seen. Professor Meyer he states to have

previously discovered these structures, but his account of them

would appear to be insufficient. In addition to the observations

briefly detailed by Professor Morren, I have little to say ; it is

chiefly for the sake of recording, in lithograph, some of the

commoner forms assumed by these organs—for their principal

interest would seem to rest in their morphological relations

—

that I consider them worthy of present notice.

The rotiferon inhabiting the cysts observed by me was deter-

mined by P. H. Gosse to be, I believe, the common Rotifer

vulgaris. The same gentleman also kindly referred me to the

paper above alluded to. Upon the whole, I can quite confirm

Professor Morren's statements. He observed, however, some

" greenish tubes" appended to the free extremities of his cysts,

which I did not, after a close examination of numerous exam-

ples, succeed in finding. I am ready to think that these may

most probably have been due to foreign adhering filaments of

some Alga. The problem involved in the presence of these

animals in the interior of the Vaucheria does not present any

difficulty, inasmuch as upon the rupture of one of its filaments,

either by freeing a spore, or from some other cause, the width

of its tube is abundantly large to admit the Rotifer ; and, pro-

vided the transverse septum be not formed over the exposed end

of the contents, nothing would obstruct its traversing the fila-

ment until reaching some one of the lateral " booklets," or

" hornlets" (h'drnchen), normally provided for the segregation

of spores and antherozoids. One of these, unaltered by the

intruding animalcule, is shown by Fig. 7. It is clear that once

fairly established in the plant, by their oviparous multiplication,

a mass of the Alga may soon become quite colonised. The

various forms assumed by these appendages, represented on the

accompanying Plate, I conceive to be due, perhaps always, to

the development, more or less diverted from its ordinary course,
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of these " hornlets"—indeed their tendency, even under such

altered conditions, to retain their normal purpose, or rather to

follow out their accustomed form, is manifested by the papilli-

form protuberances, sometimes a little produced and thinned at

the extremity, which often occur about their summits, and which

indicate the points of egress or ingress, as the case may be, of the

antherozoids or resting-spores, which, in the regular course of

growth, would have been found in their interior and properly

provided for.

The presence of the rotiferon is by no means incompatible

with the continuance, for some time, of the uniform layer of

lively endochrome, which clothes both the healthy part of the

filaments, and the more or less urceolate cysts. Eventually,

however, on the deposition of the ova, or perhaps rather the

death of the animal, this becomes decomposed ; the ova in such

dead cysts being sometimes, from the transparency of their

cellulose walls, easily examined. I have counted from eight to

ten of these in a cyst. The development of the Rotifer from

these I have not followed.

The usual length of these abnormal appendages was, I think,

about l-50th of an inch, more or less.

I have added an outline of a " hornlet," exhibiting an unusual

departure from the ordinary structure, observed by me, in the

formation of a curious blind sacculus (a. Fig. 11) in the cavity

of the filament almost immediately beneath it.

—

Kew, 5, xii.,

1859.

EXPLANATION OF PLATE XIV.

Figs. 1, 3, 4, 5, 6, 8, & 9. ..represent the urceolate cysts of the Vaucherla, mostly

containing a rotifer, and with the endochrome layer

but slighrly disturbed.

„ 3 represents a case, in which, from the appearance of an

aperture, the animal would seem to have escaped.

„ 2 & 10 C3'Sts, containing ova, with decomposed endochrome.

„ 7 one of the ordinary "hornlets" of the Vaucherla.

„ 11 the same, with singular structure in the filament bear-

ing it.
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XXII.

—

A Catalogue of the Marine Algce of Nortliumherland and

Durliam. By George S. Brady. Plate XV.

I AM not acquainted with any list professing to embrace the

Avhole of our local Marine Algse, except that of N. J.Winch, given

in his excellent " Flora of Northumberland and Durham." His

work includes the partial lists given by Dr. George Johnston, in

his " Berwickshire Flora ;" by John Hogg, Esq., of Norton, in

an Appendix to " Brewster's History of Stockton ;" and that

contained in " Sharpe's History of Hartlepool." These lists

—

written in accordance with the science of thirty years ago—are

now obsolete in their nomenclature, and likewise scanty in their

details when compared with the results of more recent local

research. The increasing study of the lower orders of plants;

and in particular, the more extended application of the micro-

scope to the elucidation of their structure and natural affinities,

have rendered inevitable great changes of classification and

nomenclature. Many plants which, when those catalogues

were written, were considered specifically distinct, are now

united under the same name ; and many, on the other hand,

which were then classed together, are now assigned to distinct

specie, or even genera. Some have been removed altogether

from the family of Alg^e; and some of the more minute tribes,

such as the Diatomaceos—though still regarded by most natural-

ists as strictly vegetable productions—have been found so dis-

tinct in many points both of their anatomy and physiology, that

they now constitute of themselves a wide and independent

field of microscopical research.

It is not to be expected that a bleak, storm-swept coast like

that of England, north of the Tees—on the whole extent of

which there is scarcely to be found one sheltered bay, or one

deep inlet, whose waters might repose unvexed by the angry

swell of the Northern Sea,* a coast varied only by alternations

* Yet there is a spot near the northern extremity of Whitley sands which seems in effect.

to form an exception to this statement. The beach there is very flat, and from about half

tide level to far beyond low-water mark is covered with rocks and boulders of rarieus, but

mostly of small size. They form a natural breakwater, and it is curious to observe, even
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of lofty crag and barren sandliill—slionld present any very great

luxuriance of oceanic vegetation. Most of the more delicate

species could find no abiding place on rocks so constantly lashed

by northern waves and blasted by eastern winds ; and we accord-

ingly find that when such plants do occur, they are for the

most part stunted, and greatly wanting in the grace and beauty

appertaining to them when grown under more favourable condi-

tions. There are, however, some amongst the smaller Rhodo-

sperms, which attain to considerable luxuriance. I may espe-

cially note Polysiplionia parasitica and P. hyssoides ; but these,

when well grown, are always found to have been washed up from

comparatively still water, where they have grown on corallines

or on the stems of larger weeds.*

Our list will be found to include several strictly northern

species, w^hich appear to reach their southern limit, or nearly

so, on this coast. Among such may be mentioned Odontlialia

dentata, PhyllojjJwra Brodia^i, Ptilota plwnosa, and Callithamnion

Arbuscula. Some, or perhaps all of these, are occasionally to be

met with further south, but never, I believe, in any considerable

plenty or luxuriance. Even the small differences of latitude

observable on the Northumberland coast suffice to produce

marked changes in the character of its inhabitants. Thus speci-

mens of Odontlialia gathered on Holy Island, are often remark-

ably fine, while those found about Whitley and CuUercoats are

comparatively poor and stunted ; and with the exception of a few

specimens found M^ashed up at Marsden and Sunderland, I know

no instance of its occurrence on the Durham shore. Among

peculiarly northern plants, we must mention also Eutliora cristata,

when the waves beat heavily at the other end of the beach, how the tide oozes in ahiiost

without a ripple amidst this Archipelago of stones. And here it is that many of the more

delicate Algae grow most luxuriantly. Polysiplionia parasitica, P. byssoicles, Nitophyllum

ocellatum, and Desmarestia viridis are to be found in profusion, and they attain here (I

believe) a much greater size than on any other part of our coast.

* It is remarkable that the marine flora of the west coast of Britain is mnch more southern

in character than that of the east coast. On the Isles of Man and Arran, for instance, many

species are found which seem rightly to belong to more southern latitudes. Mr. Alder, in

the preface to his Catalogue' of the Northumberland and Durham MoUusca, notices the same

fact in connection with the Fauna. The diversity is doubtless dependent on the uninter-

rupted flow of the Gulf Stream along the west coast, the influence of which is counteracted

on our side of the island by the stronger cold currents from the north.
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on the authority of Dr. Johnston, who found a single specimen in

Berwick Bay, this being the most southerly recorded habitat for

the species, which in Britain is extremely rare. Among southern

species the most noteworthy are Splicicelaria fillcina and S. fusca^

the former of which I have gathered repeatedly near Seaham

Harbour, its hitherto recorded British stations being all on the

south coast.

The following table will convey an accurate idea, so far as

our present information extends, of the number of species exist-

ing in our district :

—
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diminish the aj^parent disproportion between the two coun-

ties.

The number of Chlorosperms native to our coast seems rela-

tively very small ; but this is probably more in appearance than

in reality. A large proportion of that class are very minute or

even microscopic plants, which may well escape detection on the

sea-shore. I have myself found, in a small aquarium, two unre-

corded species, the germs of which must have been brought from

the coast near Sunderland. These are included in the catalogue.

The nomenclature and arrangement which I have adopted are

those of Dr. Harvey, except in the class Rhodospermeae, where

I have followed the more recent classification of Professor

Agardh—an arrangement " based upon a more accurate examina-

tion of the conceptacular fruit or ' sporiferous nucleus.'

"

At the end of the catalogue will be found a table indicating

the changes of name which have been thus introduced.

I am indebted to many of my friends for valuable assistance

in the preparation of this catalogue by the loan of books and

specimens, and in many other ways. To all such I would, in

conclusion, offer my sincere thanks. It is only by the com-

bination of the labours of many, even in the pursuit of so

limited and compact a subject as the present, that tolerable

completeness is to be attained; and there is yet ample scope on

our coast for the exploration of the enthusiastic phycologist.

SUNDERLAM>, Sept, 17, 1860,

VOL. IV., PT. IV. 2 K
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MELANOSPEEMEiE.

1. SARGASSUM, Ag.

1. S. BACCiFERUM, Ag. *Harv. Man., p. 15. (*) Pliyc. Brit., t.

109. ('^) Atlas, PL I., fig. 2. (S)

Fucus baccifenis. E. Bot., t. 19G7.(4)

" Cast ashore on the beach at the foot of Castle Eden Dene,

—r3fr. W. BackJiouse" Coast of Northumberland.— Withering.

—N. D.

Though this plant is included in most systematic works on the

British Alg£e, it evidently has no just claim on our Flora, all

the specimens hitherto found on these shores having been doubt-

less drifted thither by currents from the Atlantic. It is occa-

sionally cast ashore on the Orkneys along with S. vulgare, but

has not been noticed on the west of Ireland, where, nevertheless,

tropical drifts of other descriptions are not uncommon.

2. HALIDRYS, Lyngh.

1. H. siLiQUOSA, Lyngh. Harv. Man., p. 15. Phyc. Brit., t.

QQ. Atlas, PI. I., fig. 3. Johnst. and Cr.,t. 130. (5)

Fucus siliquosus. E. Bot., t. 474.

On rocks and stones in the sea. Common all along the coast.

^N. D.

3. CYSTOSEIEA, Ag.

1, C. ERicoiDES,\4^. Harv. Man., p. 16. Phyc. Brit., t. 265.

Atlas, PI. I., fig. 4. Johnst. and Cr., t.l31.

Fucus ericoides. E. Bot., t. 1968.

" Among the rejectamenta of the sea near Sunderland.— W.

WeigheWs Herb. At Scaton.— J/r. E. Bobson." Winch.—J).

* The abbreviations refer to the followinj? works :

—

(1.) Harvey's Manual of the British Marine Algse. (1849).

(2.) „ Phyoologia Britannica.

(3.) „ Atlas of British Seaweeds.

(4.) Sowcrby's English Botany.

(5.) The Nature-printed British Seaweeds, by W. G. Johnstone, and A, Croall.
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I regret that I am unable to confirm tlie existence of this

species in our district. I have had no opportunity of examining

the specimens found by Mr. Weighell and Mr. Eobson, and I

can scarcely avoid the suspicion that some other plant must

have been erroneously taken for C. ericoides, which is a strictly

southern species.

4. FUCUS, Lyngb,

1. F. VEsicuLOsus, Lyngh. Harv. Man., p. 18. Phyc. Brit.,

t. 204. Atlas, PI. III., fig. 10. E. Bot., t.

1066 and 1685. Johnst. and Cr., t. 136.

On rocks and stones between tide marks ; very abundant, and

very variable in appearance.—N. D.

2. F. CERANoiDEs, Lyiigb. Harv. Man., p. 19. Phyc. Brit., t.

271. Atlas, PL III., fig. 11. E. Bot., t. 2115.

Johnst. and Cr., t. 137.

" Abundant on the sides of the Tweed from the bridge to its

mouth."

—

Br. Johnston. In the cave at Cullercoats.

—

R.

Foster. Plentiful at the mouth of the Wear.

—

E. Backhouse.

^N. D.

3. F. SERRATUS, Lyngh. Harv. Man., p. 19. Phyc. Brit,, t.

47. Atlas, PI. III., fig 12. E. Bot., t. 1221.

Johnst. and Cr., t. 138.

On rocky shores. Exceedingly common.—N. D.

4. F. NODOSUS, Lyngh. Harv. Man., p. 19. Phyc. Brit., t.

158. Atlas, PI. IV., fig. 13. E. Bot., t. 570.

Johnst. and Cr., t. 139.

On rocks between tide marks. Very common.—N. D.

5. F. cANALicuLATus, Z?/??^/^. Harv. Man., p. 20. Phyc. Brit.,

t. 229. Atlas, PL IV., fig. 15. E. Bot., t. 823.

Johnst. and Cr., t. 140.

On rocks and stones near high-water mark. Common.—N. D,
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5. HIMANTHALIA, LTjiigh,

1. H. LOREA, Lijngh. Harv. Man,, p. 20. Phyc. Brit., t. 78.

Atlas, PI. IV., fig. 16. Johnst. and Cr., t. 141.

Fucus hreus. E. Bot., t. 569.

On exposed rocky shores, generally near low -water mark.

JJ^ewbiggen, Hartley, St. Mary's Island, and Whitley rocks;

Holy Island, Dunstanborough, and Banihro.' I have never

found this plant npon the Durham coast, though there is no lack

of situations which would appear favourable. Possibly the mag-

nesian limestone, so prevalent in that district, may be prejudicial

to its growth. Mr. E. Backhouse has occasionally found speci-

mens washed up near Sunderland, but these may probably have

been drifted from more northern localities.—N.

6. DESMARESTIA, Lamoar.

1. D. LiGULATA, Lamour. Harv. Man., p. 23. Phyc. Brit., t.

115. Atlas, PI. v., fig. 17. Johnst and Cr.,

t. 142.

Fucus Ugulatus. E. Bot., t. 1636.

" On the beach at Seaton.—D.—Jir. Backhouse. On the

coast of Northumberland.

—

Hudson.'"— Winch. Washed up at

Newbiggen.— (?. .S'. -g.—N. D.

2. D. ACULEATA, Lcimour. Harv. Man., p. 23. Phyc. Brit.,

t. 49. Atlas, PI. v., fig. 18. Johnst. and Cr.,

t. 143 A. B.

Fucus oQuleatus. E. Bot., t. 2445.

On rocks and stones between tide-marks, and frequently thrown

up from deep water. Common.—N. D.

3. D. viRiDis, iamowr. Harv. Man., p. 24. Phyc. Brit., t.

312. Atlas, PI. v., fig. 19. Johnst. and Cr.,

vol. iii., p. 35.

Fucus viridis. E. Bot., t. 1669.

Pools on the " Bear's Back" at Cullercoats.

—

R. Foster.

'* Among the rejectamenta on the coast at Sunderland.— W. Weig-
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helVs Herb. Among the rocks at Hartlepool.

—

John Hogg.^ Esq.

Near Berwick.

—

Dr G. Johnston.^'— Winch. Abundant on the

coast north of Whitley, August, I860. —6-'. S. i?.—N. D.

The plants of this genus, more especially D. viridis and D.

ligulata, begin to decompose almost immediately on their removal

from sea water, their natural deep olive or " foxy" brown colour

changing rapidly to a verdigris green; they at the same time

becoming tender and flaccid. This decomposition is conta-

gious, so that when gathered the Desmarestice should, if possible,

be kept separate from other AlgaB. To be preserved completely

they should indeed remain floating in sea water until they can be

laid out and dried.

7. AUTimOCLADIA, Dnhj.

1. A. viLLOSA, Duhy. Harv. Man., p. 24. Phyc. Brit., t. 64.

Atlas, PI. v., fig. 20. Johnst. and Cr., t. 144.

" On the beach near Whitburn.— W. WeighelVs Herb'' Winch.

—D.

8. ALARIA, Grev.

1 . A. EscuLENTA, Grev. Harv. Man., p. 29. Phyc. Brit., t. 79.

Atlas, PI. VL, fig. 23. Johnst. and Cr., t. 146.

Fucus esculentus. E. Bot., t. 1759.

On rocks near low-water mark. Frequent.—N. D. Much
finer and more abundant on the Northumberland than on the

Durham coast.

9, LAMINARIA, Lamour.

1. L. CLOUSTONi, Edmonst.

L. digitata. Harv. Man., p. 29. Phyc. Brit., t.

223. Atlas, PL VL, fig. 24. Johnst. and Cr.,

t. 147.

On rocks in deep water. Common.—N. D.

2. L. FLExicAULis, Lc JoUs. Lc Jolis in Mem. de la Soc. Imp.

des Sc. Nat. de Cherbourg, tom. iii. (1855).
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Jj. digitata, var. stenophylla. Harv. Pliyc. Brit., t.

338. Atlas, PI. ViL, fig. 25.

On rocks from half-tide level to beyond low-water mark.

Common.

The plant here alluded to was first described by the Rev.

Charles Clouston, in an Appendix to Anderson's " Guide to the

Highlands and Islands of Scotland." It has also been figured

by Professor Harvey {loc. cit.), but I am not aware that any

account of its minute structure has ever been published.* Dr.

Harvey adds nothing to Mr. Clouston's very graphic descrip-

tion of the external characters of the plant, but expresses

a belief that it is specifically distinct from L. digitata (Clous-

toni). That such is truly the case, I think no one who

examines the plant carefully on the sea-shore, and under the

microscope, will be disposed to doubt.

The most important characters of the two plants may be

briefly stated as follows :

—

L. Cloustoni.—The stein is cylindrical, rigid, and rough, with

longitudinally arranged tubercles or rugae. A transverse section

shows a well-defined circular (or nearly circular) pith, and a

deeply coloured cortex, which is easily separable from the subja-

cent cellular tissues. These 'are arranged in more or less evident

concentric layers, each ring of which corresponds (according to M.

Le Jolis) to a year's growth of the stem (tu'cZe PI. XV., figs. 5, G,

8). Under the microscope the cortical layer is seen to be sepa-

rated from the cellular tissue of the stem by a series of canals

—

vasa mucifera of Kutzing. The root-fibres or processes form a

conical mass, and are arranged in regular vertical series (fig. 7).

The frond is very much shorter than the stem. It contains a

dense central layer of elongated anastomosing cells, connected

with the epidermis on each side by a laxly composed tissue, of

which the cells are somewhat quadrilateral in outline. In this

* Since the above was -written, I liave been furnished, through the kindness of Dr. Har-

vey, with a paper on the genus Laminaria, by M. Auguste le Jolis, of Cherbourg, In tliis

memoir the distinctive characters of the species in question are fully elucidated, and I find

no important difference between the results of my own ndependent observation and those

of M. le Jolis. I retain, however, in this place a somewhat condensed abstract of a paper

which I had written before, being aware that the subject was pre-occupied, adopting at the

same time M. le Jolis' specific names of flexicav Us and Clouston i.
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layer the vasa mucifera are placed ; tliey are large and very easily

seen (figs. 9, 10).

L.flexicaulis.—The stem is flaccid, compressed to within a very

short distance of the rootj and is always perfectly smooth and

polished. A transverse section is almost plano-convex in out-

line, the under surface of the stem being generally much flat-

tened. The " pith" appears merely as a narrow curved line,

corresponding to the long diameter of the section, and curving

downwards at each extremity towards the plane surface. There

are no vasa mucifera, and no separable cortex, the whole stem

consisting of a simple cellular tissue, increasing gradually in

density from the pith to the epidermis (figs. 1, 2, 3), and there is

never any appearance of concentric zones, such as are seen in

L. Cloustoni. The rooi-/Z>re5 are disposed irregularly. Thefrond

is destitute of any dense cellular axis, and its vasa are so small

as to be generally undistinguishable in a transverse section

(fig. 4).

But, in addition to structural peculiarities, there are other

remarkable differences between the two species. L. Cloustoni

grows always in deep water, being constantly out of reach, even

at the lowest spring tides ; its stem is rigid enough to support

itself easily in an erect position, even when removed from the

water, and is often covered with parasitic Alga^ and zoophytes,

its roughness probably enabling these to attach themselves

readily. All parts of the plant abound with a thick, viscid

mucus, which exudes copiously from the cut or fractured sur-

faces when steeped in fresh water. L. flexicaulis, on the

other hand, is found abundantly between tide marks, grow-

ing generally in a horizontal position, on the sides of deep

rock pools, or amongst loose stones, w^here it is left dry

and prostrate on the recess of the tide. It is scarcely ever

infested by parasites of any kind. The stem of L. Cloustoni

is perennial ; the frond is annual, and is renewed every

spring, so that at that time of the year it is scarcely pos-

sible to find a plant which does not exhibit some stage of the

new growth. L. flexicaulis is altogether perennial—at least no

renewal of the frond has hitherto been observed.
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3. L, BULBOSA, Lamour. Harv. Man., p. 30, Pliyc. Brit., t.

241. Atlas, PI. VII., fig. 26. Johiist. and Cr.,

t. 148:

Fucus hulhosus. E. Bot., t. 1760.

On rocks in deep water. Shores of Holy Island.—N.

4. L. SACCHARINA, Lamour. Harv. Man., p. 30. Pliyc. Brit.,

t. 289. Atlas, PI. VII., fig. 28. Johnst. and

Cr.,t. 149.

Fucus saccharinus. E. Bot., t. 1376.

On rocks between tide marks. Common.—N. D.

5. L. Phyllitis, Lamour. Harv. Man., p. 31. Pliyc. Brit.,

t. 192. Atlas, PI. VIIL, fig. 29. Jolmst. and

Or., t. 150.

Fucus Phyllitis. E. Bot., t. 1331.

On rocks in tidal pools. A very beautiful plant, but a doubt-

ful species. Yet if it be, as many algologists suppose, merely

the young state of i. saccharincij it is difficult to understand the

comparative infrequency of its occurrence, even in localities

where the latter species is abundant.—N. D.

6. L. FASCIA, Mull. Harv. Man., p. 31. Pliyc. Brit., t. 45.

Atlas, PI. VIIL, fig. 30. Johnst. and Cr., t. 151.

On sand-covered rocks between tide marks. Rather rare.

Near Sunderland, Whitley rocks, &c.—N. D.

10. CHOEDA, Lamour.

1. C. FiLUM, Lamour. Harv. Man., p. 31. Phyc. Brit.,t. 107.

Atlas, PL VIIL, fig. 31. Johnst. and Cr., t. 152.

Fucus filum. E. Bot., t. 2487.

On the coast, in deep water. I do not remember to have seen

this species on the Durham coast, though I believe it is of

frequent occurrence about Seaton, &c. It occurs sparingly on the

south of Northumberland, but is abundant about Bambro' and

Holy Island.—N. D.
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2. C. LOMENTARiA, Li/ngl). Harv. Man., p. 32. Phyc. Brit.,

t. 285. Atlas, PI. VIII., %. 32. Jolmst. and

Cr., t. 153.

On rocks and stones between tide marks. In its young state

it is almost impossible to distinguish this plant from Asperococ-

cus echmatus, and even matured specimens of the two species

often resemble eacli other so closely as to make one doubt whe-

ther they be really distinct.—N. D.

11. HALISERIS, Tozzetti.

1. H. POLYPODioiDEs, Ag. Harv. Man., p. 36. Phyc. Brit.,t.

19. Atlas, PI. IX., fig. 34. Johnst. and Cr.,

t. 155.

Fucus merahranaceus. E. Bot., 1758.

" Shields beach.

—

Mr. Winch.''' Dr. Harvey gives this loca-

lity on the authority of Greville's " Alg£e BritannicEe" (p. 64).

The plant is not recorded in Winch's " Flora," and I am not

aware of its having been found by any recent collector.

12. DICTYOTA, Zamour.

1. D. DiCHOTOMA, Zamowr. Harv. Man., p. 39. Phyc. Brit., 1. 103.

Atlas, PI. X., fig. 37. Johnst. and Cr., t. 158.

Ulva dicliotoma, E. Bot., t. 774.

Among the rejectamenta of the sea at Cullercoats.

—

R. Foster.

—N.

13. DICTYOSIPHON, Grev.

1. D. f^NicuLACEUs, Grev. Harv. Man., p. 40. Phyc. Brit.,

t. 326. Atlas, PI. X., fig. 40. E. Bot., t. 2746.

Johnst. and Cr., t. 161.

In pools, generally above half-tide level ; on rocks, or parasitic

on other Algee. Common.—N. D.

14. PUNCTAEIA, Grev.

1. P. PLANTAGiNEA, Grev. Harv. Man.,p. 41. Phyc. Brit.,t. 128.

Atlas, PI. XL, fig. 43. Johnst. and Cr., t. 164.

VOL. IV., PT. IV. 2 L
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Ulva plantaginea. E. Bot., 2136.

On rocks between tide marks, mostly above lialf-tide level.

Not very uncommon.—N. D.

15. ASPEROCOCCUS, Laviour.

1. A. ECHiNATUS, Grev. Harv. Man., p. 43. Pliyc. Brit., t.

194. Atlas, PI. XII., %. 46. Johnst. and Or.,

t. 166.

Ulva Jistulosa. E. Bot., t. 642.

In tidal pools, on stones and other Algse ; most abundant near

high-water mark. Common.—N. 1).

/3. VERMICULARIS, G7'lff.

On Algae in pools near Roker, &c.

16. LITOSIPHON. Sarv.

1. L. Laminari^, Harv. Harv. Man., p. 43. Phyc. Brit., t.

295. Atlas, PL XIIL, fig. 53. Johnst. and

Cr., vol. iii., p. 105.

On the frond of Alaria esculenta, near Berwick.

—

Dr. John-

ston, Holy Island.— (7. S. ^.—N.

17. CHORDARTA, A^.

1. C. FLAGELLiFORMis, Ag. Harv. Man., p. 46. Phyc. Brit.,

t. 111. Atlas, PI. XII., fig. 47. Johnst. and

Cr., t. 167.

Fucus JlagelUformis. E. Bot., t. 1222.

In tidal pools. Frequent.—N. D.

18. MESOGLOIA, Ag.

1. M. VERMICULARIS, Ag. Harv. Man., p. 47. Phyc. Brit., t.

31. Atlas, PI. XIV., fig. 55. Johnst. and Cr.,

t. 168.

Rivularia vermiculata. E. Bot., t. 1818.

On rocks and stones between tide marks. Holy Island.

—

G. S. B. " On the coast at Seaton.—D.

—

Mr. Backhouse.

Near Berwick.

—

Dr. G. Johnston.''— Winch.—N. D.
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2. M. viRESCENS, Carm. Harv. Man., p. 47. Phyc. Brit., t.

82. Atlas, PI. XIV., fig. 57. Jolinst. and Cr.,

vol. iii., p. 115.

In pools near high-water mark. Holy Island, Bambro', and

CuUercoats.—-G^. S. B.—^.

19. LEATHESIA, Gray.

1. L. TUBERiPORMis, Gray. Harv. Man., p. 48. Phyc. Brit.,

t. 324. Atlas, PL XIII., fig. 54. Johnst. and

Cr., vol. iii., p. 117.

Rivularia taberlformis. E. Bot., t. 1956.

On rocks, &c., between tide marks. Holy Island, Bambro',

Marsden, Cullercoats, &c. Abundant in the north, but decreas-

ing in frequency southward. It is mostly parasitic on other

Alg^, such as CoralUna and Laurencia, and, in its turn, is often

fastened upon by the more delicate filamentous species.—N. D.

20. RALFSIA, BerTt.

1. R. VERRUCOSA, Aresch. Harv. Man., p. 49. Phyc. Brit.,

t. 98. Atlas, PI. XV., fig. 60. Johnst. and

Cr., vol. iii., p. 121.

On rocks near high-water mark in Berwick bay.

—

Dr. John-

ston. Near Hartley.

—

G. S. B.—N.

21. ELACHISTA, Fries.

1. E. FucicoLA, Fries. Harv. Man., p. 49. Phyc. Brit., t.

240. Atlas, PI. XV., fig. 61. Johnst. and Cr.,

^ vol. iii., p. 123.

Conferva flaccida. E. Bot., t. 2310.

Parasitic on Fucus vesiculosus ; rarely on F. serratus. Very

common.—N. D.

2. E. FLACCIDA, Aresch. Harv. Man., p. 50. Phyc. Brit., t.

260. Atlas, PI. XV., fig. 62. Johnst. and Cr.,

vol. iii., p. 25.
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Near Berwick.

—

Dr. Johnston. I do not know on what grounds

Dr. Johnston includes this species in his '• Flora/' seeing that

it is said to be parasitic only on Gystoseira fibrosa—a plant which

is not a native of our coast.—N.

3. E. SCUTULATA, Buhj. Harv. Man., p. 50. Phyc. Brit., t. 333.

Atlas, PI. XVI., fig. 65. Johnst. and Or., vol.

iii.,p. 131. E. Bot., t. 2311.

Parasitic on the thongs of Himanthalia lorea. Newbiggen —
G. S. B. Though somewhat uncomely to the naked eye, few

Alg£e form more interesting or beautiful microscopic objects than

this. Its shield-like tubercle is composed of exquisitely delicate

fibres, among the outer extremities of which are ranged the cha-

racteristic large oblong spores ; and from among these rise at

intervals the proper filaments of the plant. It is said to be

sometimes difficult of distinction from the following species; but

this can scarcely be the case, except with dried or ill-grown

specimens. The two plants are often found intermixed as at

Newbiggen. It is remarkable that, though Himanthalia is com-

mon on the Northumberland coast, these Elachistce seem to be

rare. The above is the only locality where I have succeeded in

finding E. scutulata.—N,

4. E. VELUTIXA, Fries. Harv. Man., p. 51. Phyc. Brit., t. 28,

B. Atlas, PI. XVI,, fig. 67. Johnst. and Cr.,

vol. iii., p. 135.

Parasitical on the thongs of Himanthalia lorea. Newbiggen

and Whitley rocks.— 6^. .S'. B—^, D.

22. MYRIONEMA, Grev.

1. M. PUNCTiFORME, Harv. Harv. Man., p. 51. Phyc. Brit.,

t. 41, B. Atlas, PI. XVL, fig. 70. Johnst. and

Cr., vol. iii., p. 141.

On Pohjsiphonia urceolata, near Seaham harbour.—April, 1859.

—G. S. B.—B.
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23. CLADOSTEPHUS, Ag.

1. C. VERTiciLLATUs, Aff. Hai'v. Man., p. 54. Phyc. Brit.,

t. 33. Atlas, PL XIV., fig. 58. Jolinst. and

Cr.,t. 169.

Conferva verticillata. E. Bot., t. 1718.

In pools between tide marks. Not common.—Roker and

Whitley rocks.— {?. S. ^.—N. D.

2. C. spoNGiosus, Ag. Harv. Man., p 54. Pliyc. Brit., t. 138.

Atlas, PI. XVII., fig. 71. Jolinst. and Cr., t.

^ 170.

Conferva spongiosa. E. Bot., t. '24,21

.

In the sea on rocks and stones. Common.—N. D.

24. SPHACELARIA, Lyngh.

1. S. FiLiciNA, Ag. Harv. Man., p. 55. Phyc. Brit., t. 142.

Atlas, PL XVII., fig. 72. Johnst. and Cr., t.

171.

In a pool overhung by lofty rocks, south of Seaham harbour.

Very rare. I have gathered this beautiful plant on two occa-

sions (1859 and 1860), but it does not seem to extend beyond

the limits of a very small pool on a ledge of rock completely

overhung and darkened by the cliff above.* Its occurrence on

our coast is particularly interesting, seeing that the only British

stations hitherto recorded are a few places " in the south of Eng-

land and Ireland." In the same pool, I found several specimens

of Bryopsis plumosa, and an abundance of Istlimia enervis, one of

the largest and most beautiful of British Diatoms.—D.

* Since writirig this notice, I liare visited the locality alluded to (October, 18G0), and

though the tide prevented my reaching the pool in which the Sphaeelaria used to grow, I

can have little doubt that if it be not now extinct, it will very soon become so. The

Marchioness of Londonderry has "shot" on to the beach, within a few j'ards of the spot,

a huge heap of coal dust and rubbish from the blast furnaces in course of erection on

the cliff above. This once beautiful piece of coast scenery is now a hideous tract of

"burning marl," and the sea literally a sea of ink. Among the numerous interesting

victims may also be noticed Asplenium marinum, which, not long ago, grew here in con-

siderable abundance, but is how totally destroyed by the smoke and dust from the burning

rubbish.
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2. S. scoFARiA, L?/ngh. Harv. Man., p. 55. Pliyc. Brit., t. 37.

Atlas, PI. XVII., fig. 73. Johnst. and Cr., t.

172.

Conferva scoparia. E. Bot., t. 1552.

'' On the sea-sliore. Not rare."

—

Winch. I have never found

this species, nor seen specimens of it in any of the local collec-

tions which I have examined.—N. D.

3. S. PLUMOSA, Lyngh. Harv. Man., p. 56. Phyc. Brit., t. 87.

Atlas, PL XYIL, fig. 74. Johnst. and Cr., t.

173.

Confervapennata. E. Bot., 2330. Left-hand figure.

On rocks in tidal pools, beneath the shade of projecting ledges

or of the larger Alg£e. Rare. Pools beneath the " Velvet

Beds," Marsden, and between Sunderland and Ryhope. Also

washed up at Roker.

—

G. S. B.—D.

Probably in other places, but likely to be overlooked, owing to

its liability to become infested with masses of parasitic Algas

and sponges, as well as from its disposition to inhabit spots

almost invisible without careful searching. This is said to be

strictly a northern species, but the specimens found upon the

Durham coast are all somewhat stunted in habit. I am not

aware that it has been observed in Northumberland.—D.

4. S. ciRRHOSA, Ag. Harv. Man., p. 56. Phyc. Brit., t. 178.

Atlas, PI. XVIIL, fig. 77. Johnst. and Cr.,

vol. iii., p. 157.

Conferva pennata. E. Bot., t. 2330. Two right-hand

figures.

In the sea, on other Algse. Near Whitburn, Marsden, and

Sunderland.— (9. S. B.—^. D.

/3. ^GAGROPILA.

At Holy Island, on Halidrys siliquosa, &c.

5. S. FUSCA, Ag. Harv. Man., p. 57. Phyc. Brit., t. 149.

Atlas, PI. XVIII., fig. 78. Johnst. and Cr., vol.

iii., p. 159.
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In a very small and shaded rock basin north of Seaham har-

bour.— (?. S. B.—B.
The shores of Wales and two localities on the south

coast of England are, I believe, the only recorded habitats

for this plant. It is one, however, which may easily be

overlooked, and will probably be detected on other parts of the

coast. Mrs. Gatty finds it in the Isle of Man. My specimens

agree pretty closely with Dr. Harvey's description, but in only

few of the filaments are the transverse bands discernible. The

branching is excessively irregular, some filaments producing

several short, strongly adpressed clavate ramuli, which are often

trifid, others giving off long simple branches. The spores are

globose and stalked. The plant was found growing on the rock,

whereas S. cirrhosa, with which it has a near affinity, is, I think,

invariably parasitic.

6. S. RADicANs, Harv. Harv. Man., p. 57. Phyc. Brit., t. 189.

Atlas, PI. XVIII., fig. 79. Johnst. and Cr., vol.

iii., p. 161.

Conferva radicans. E. Bot., t. 2138.

Frequent on many parts of the coast, spreading in irregular

patches over the surface of sand-covered rocks between tide

marks.—N. D.

25. ECTOCARPUS, Lyngh.

1. E. siLicuLOSUS, Lyngh. Harv Man., p. 58. Phyc. Brit., t.

162. Atlas, PI. XIX., fig. 81. Johnst. and

Cr., 1. 174.

Conferva siliculosa. E. Bot., t. 2319.

Between tide marks, on Alg^e and Corallines. Not very com-

mon, but occurring all along the coast.—N. D.

2. E. FENESTRATUs, Berh. Harv. Man., p. 58. Phyc. Brit., t.

257. Atlas, PI. XX., fig. 86. Johnst. and Cr.,

vol. iii., p. 169.

On sand-covered rocks near Whitley. Amongst Laminaria

fascia and Chorda lomentaria.—May, 1860.— G. S. B.—N.
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3. E. FAscicuLATUs, Harv. Harv. Man., p. 59. Phyc. Brit.,

t. 273. Atlas, PI. XIX., fig. 82. Johnst. and

Cr., t. 175.

Parasitic on other Algse. In pools on the " Bear's Back,"

Cullercoats, on Rhodymenia palmata.—G. S, B.—N.

4. E. TOMENTOSUS, Lijncjb. Harv. Man., p. 159. Phyc. Brit.,

t. 182. Atlas, PI. XIX., fig. 84. Johnst. and

Cr., t. 177.

On the stems of Fuci, &c. Not very common. Eoker, Mars-

den, Cullercoats, &c.— G^. S. ^.—N. D.

5. E. LiTTORALis, Lyiigl), Harv. Man., p. 61. Phyc. Brit., t.

197. Atlas, PL XXL, fig. 93. Johnst. and

Cr., t. 179.

Conferva littoralis. E. Bot., t. 2290.

On rocks and other Algae. Exceedingly common. A plant

presenting great variety of appearance, and almost ubiquitous

between tide marks.—N. D.

6. E. LONGiFRUCTUs, Havv. Harv. Man., p. 61. Phyc. Brit.,

t. 258. Atlas, PI. XXL, fig. 94. Johnst. and

Cr., vol. iii., p. 187.

In pools between tide marks, on other Alg£e. Probably not

rare. I have once found this species near Sunderland. When
growing it is almost undistinguishable from E. littoralis, and on

that account may perhaps be often overlooked. It is, how-

ever, of a darker colour, and more finely feathery in appearance

than most forms of the latter plant, and when dry adheres much

more closely to paper.—D.

7. E. spHiEROPHORUS, Carm. Harv. Man., p. 61. Phyc. Brit.,

t. 126. Atlas, PI. XX., fig. 89. Johnst. and

Cr., t. 181.

Parasitical on the smaller Alg^e. Occurring at several

places on the coast, but never in much abundance. Near Sea-
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Iiam Harbour, Ryhope, Hendon, Marsden, Cullcrcoats, Whitley

rocks, Hartley, &c.— G. S. B.

According to Dr. Harvey this species is generally parasitic on

Ptilota sericea and Cladopliora rupestris. I have only twice

observed it on the latter, and never on the former of those plants,

but chiefly on Callithamnion polyspermum, C. arbusculaj and Poly-

siphoma nigrescens.—N. D.

8. E. Mertensii, Ag. Harv. Man., p. 62. Phyc. Brit.,t. 132.

Atlas, PL XXII., fig. 96. Johnst. and Cr., t.

182.

" On rocks near Seaton (Durham).

—

Mr. BackJiouse.'^— Winch,

—D.

Mrs. Laws's collection contains a specimen of this plant from

our coast, probably from the south of Northumberland. It is

generally distributed on the British coast, but is never, I believe,

found very abundantly. I have not myself met with it in this

district.

26. MYRIOTRICHIA, Harv.

1. M. PiLiFORMis, Ilarv. Harv. Man., p. 63. Phyc. Brit.,

t. 156. Atlas, PI. XXII., fig. 98. Johnst. and

Cr., vol. iii., p. 199.

Parasitic on Asperococcus ecliinatus. CuUercoats, St. Mary's

Island, and Holy Island.— 6^. S. B.—N.

khodospeemej:.

27. ODONTHALIA, Lyngh.

1. 0. DENTATA, Lyngh. Harv. Man., p. 78. Phyc. Brit.,t. 34.

Atlas, PI. XXIII., fig. 99. Johnst. and Cr., t. 1.

Fucus dentatus. E. Bot., t. 1241.

On rocks in the sea. Rare. Holy Island, North Sunder-

land, and St. Mary's Island.

—

G. S. B. CuUercoats, and among

VOL. IV., PT. IV. 2 M
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the rejectamenta of the sea at Manhaven.

—

E. Foster. Near

Berwick.

—

Dr. Johnston. Washed up near Sunderland.

—

E.

Backhouse. Peculiarly a northern species. I have seen only a

few battered specimens from the Durham coast, but at Holy

Island it grows to a large size, and is tolerably abundant.

When well grown it is among the most beautiful of our native

Algge.—N. D.

28. EHODOMELA, A^.

1. R. LYCOPODioiDEs, Ag. Harv. Man., p. 78. Phyc. Brit., t.

50. Atlas, PI. XXIIL, fig. 100. Johnst. and

Cr., t. 3.

Fncus lycopoclioides. E. Bot., t. 1163.

On the stems of Laminaria digitata, &c. Not common. This

species is said by authors to grow exclusively on the stems of

Laminaria. I have, however, found it abundantly on the

rocks at Newbiggen and Holy Island.—N. D.

2. R. SUBFUSCA, Ag. Harv. Man., p. 79. Phyc. Brit., t. 264.

Atlas, PI. XXIV., fig. 103. Johnst. and Cr., t. 2.

Fucus subfuscus. E. Bot., t. 1164.

On rocks and Algse in the sea. Very common. A very

variable plant, and in some of its states by no means easy to

distinguish from the foregoing species.—N. D.

29. RYTIPHLiEA, Ag.

1. R. THUYOiDES, Harv. Harv. Man., p. 81. Phyc. Brit.,

t. 221. Atlas, PL XXIIL, fig. 101. Johnst.

and Cr., t. 10.

I gathered a few small specimens of this plant somewhere near

St. Mary's Island, in February, 1860; but I have been unable

hitherto to rediscover the precise locality, though I have re-

peatedly sought it. There is no record, I believe, of any other

habitat on the east coast of England.—N.
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30. POLYSIPHONIA, Grev.

1. P. URCEOLATA, Grev. Harv. Man., p. 82. Phyc. Brit., t.

167. Atlas, PL XXV., %. 109. Johnst. and

Cr., t. 11.

Conferva urceolata. E. Bot., t. 2365.

On rocks between tide marks, often covering them exten-

sively with, a brownish-red fleece; and on the larger Algse, espe-

cially on the stems of Laminaria digitata. Very common. Grow-

ing most luxuriantly near low-water mark, on such rocks as are

exposed to the full force of the waves.—N. D.

/3. PATENS, Harv.

Chiefly on the stems of LaminaricB. A variety characterised

by its short articulations and short recurved ramuli.

2. P. FORMOSA, Suhr. Harv. Man., p. 82. Phyc. Brit., 1. 168.

Atlas, PI. XXV., fig. 110. Johnst. and Or.,

t. 12.

On rocks between tide marks. Not common. At North

Sunderland and Whitley rocks.— G. S. B. In general appear-

ance not unlike the preceding species, but " much more -slender

and flaccid," and having much longer articulations in the main

stems.—N.

3. P. FiBRATA, Harv. Harv. Man., p. 83. Phyc. Brit., t. 208.

Atlas, PI. XXVL, fig. 113. Johnst. and Or.,

t. 13.

On the sides of caves on the coast near Berwick,

—

Vr. G.

Johnston. At Holy Island.

—

Winch.—N.

These habitats require further confirmation. It seems to me

very probable that the plant found by Dr. Johnston may be only

a byssoid variety of P. urceolata.

4. P. ELONGATA, Grcv. Harv. Man., p. SQ. Phyc. Brit., t.

292 and 293. Atlas, PL XXIV., figs. 105 and

106. Johnst. and Or., t. 15.
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Conferva eloigata. E. Bot., t. 2429.

In the sea on stones, shells, &c. Common. The states of

the plant mentioned by Dr. Harvey as/S. denudata and y sanguin-

olenta are also not imfrequently met with.—N. D.

5. P. vioLACEA, Ag. Harv. Man., p. 86. Phyc. Brit., t. 209.

Atlas, PI. XXVII., fig. 119. Johnst. and Cr.,

t. 16.

On rocks, &c., in the sea. Not common. Whitley and

Ptoker.— (7. S. B.—N. D.

6. P. FiBRiLLOSA, Gi^ev. Harv. Man., p. 87. Phyc. Brit., t.

302. Atlas, PL XXVIIL, fig. 123. Johnst.

and Cr., t. 17.

Among the rejectamenta of the sea at Roker and Whitley.

—

G. S. 5.—N. D.

7. P. Brodi^i, Grev. Harv. Man., p. S^. Phyc. Brit., t.

195. Atlas, PI. XXVIL, fig. 120. Johnst. and

Cr., t. 18.

Conferva Brodicei. E. Bot., t. 2589.

Between tide marks on rocks and other Alg£e. Not common.

—N.D.

8. P. NiGREscENs, Gvev. Harv. Man., p. 89. Phyc. Brit., t.

277. Atlas, PL XXVIL, fig. 121 . Johnst. and

Cr., t. 20.

Conffucoides. E. Bot., t. 1743.

Conf. nigrescens. E. Bot., t. 1717.

On rocks, Algee, &c., between tide marks. Very common.

—

N. D.

9. P. ATRO-RUBEscENs, 6Vev. Harv. Man., p. 91. Phyc. Brit.,

t. 172. Atlas, PL XXIX., fig. 130. Johnst.

and Cr., t. 22.

Conf nigra. E. Bot., t. 2340.

In pools between tide marks, and more frequently on sand-
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covered rocks or sliingle at low-water mark. Not very com-

mon. When growing in deep tide pools it often assumes a very-

slender and flaccid character, somewhat similar to P. formosa^

but when amongst stones in places which are left nearly dry at

ebb-tide, it is remarkably rigid and stunted,—N. D.

10. P. FASTiGiATA, Gvev. Harv. Man., p. 92. Phyc. Brit., t.

299. Atlas, PL XXVIII., fig. 127. Johnst.

and Cr., t. 23.

Conf. polymorplia. E. Bot., t. 17G4.

On the stems of Fucus nodosus and vesiculosus. Very com-

mon.—N. D.

11. P. PARASITICA, Grev. Harv. Man., p. 92. Phyc. Brit., t.

147. Atlas, PI. XXVIII., fig. 128. Johnst.

and Cr., t. 24.

Conf. parasitica. E. Bot., t. 1429.

On the larger Algag, and on nullipores in deep rock pools. At

many places along the coast, but generally scarce. Near Seaham

Harbour, and among rejectamenta at Roker, Whitley, and Holy

Island.— (?. S. B. Whitley rocks.— ^. Foster.—^. D.

When growing on nullipores this species does not usually

exceed an inch in height, but specimens which have grown on

other Algge sometimes attain more than twice that size. The

finest plants which I have gathered were found washed up on

Whitley sands, and generally attached to pieces of coralline or

to the stems of Furcellaria, Laminaria, &c. In that locality it

is exceedingly abundant, and during August and September

detached plants may be found floating in almost every pool.

These often form such dense tufts that they require dividing into

several portions before they can be laid out on paper. Some of

my specimens thus treated measure four inches across after

beins: dried.
^>D

12. P. BYSSOiDEs, Grev. Harv. Man., p. 92. Phyc. Brit., t.

284. Atlas, PI. XXX., fig. 134. Johnst. and

Cr., t. 25.
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Conf. hyssoides. E. Bot., t. 547.

"Washed up by the sea, generally in August and September.

Occurring rather sparingly all along the coast, but very fine and

abundant between Cullercoats and St. Mary's Island. A very

beautiful plant when seen in the water, but one which loses

much of its delicacy, both of form and colour, in drying.—N. D.

[I omit from my list of this genus two plants which Mr.

Winch records in his " Flora"

—

P. stricta and P. sjnnulosa.

Under the first of these names he very probably included speci-

mens which ought to be referred to P. formosa or P. urceolata.

The original P. stricta of Dillwyn seems to be absorbed into

other species. Dr. Harvey says it is " a very ill-defined, con-

fused species, which I do not understand, nor can it be deter-

mined without a careful examination of the original specimens

figured by Dillwyn. In herbaria we sometimes find P. formosa^

sometimes P. fihrata under this name." The other plant, P.

sj)inulosa, Mr. Winch mentions as having been found among the

rejectamenta of the sea at Whitburn. Dr. Harvey gives only

one locality for this species, which was gathered by Capt. Car-

michael at Appin, and he only found one specimen, now pre-

served in the Hookerian Herbarium. As there is considerable

similarity in external appearance (though not in structure) be-

tween this and some other species, it seems safer, in the absence

of Whitburn specimens, to omit it altogether.]

31. DASYA, Ag.

1. D. cocciNEA, Ag. Harv. Man., p. 93. Phyc. Brit., t. 253.

Atlas, PI. XXX., fig. 135. Johnst. and Or.,

t. 26.

Conf. coccinea. E. Bot., t. 1055.

On rocks, &c., near low-water mark. I have never found this

plant growing, and suppose that it is out of reach at ordinary

tides. It is, however, often to be met with among rejectamenta.

My finest specimens have all been gathered on the beach south

of St. Mary's Island.—N. D.
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2. D. ARBUscuLA, Ag. Harv. Man., p. 94. Phyc. Brit.,t. 224.

Atlas, PI. XXXIV., fig. 152. Johnst. and Cr.,

t. 27.

In a pool at Cnllercoats.—August, 1856.

—

E. Foster. The

specimen here alluded to is the only one which I have seen from

our district. It is an interesting addition to our list, only a very

few English localities having been hitherto recorded, and those

all on the south coast. It is of frequent occurrence on the west

of Scotland and Ireland ; but except in this instance, appears

not to have been noticed on the east coast of Britain.—N.

32. BONNEMAISONIA, Ar/.

1. B. ASPARAGoiDES, Aff. Harv. Man., p. 97. Phyc. Brit., t.

51. Atlas, PI. XXX., fig. 133. Johnst. and

Cr., t. 30.

Fucus asparagoides. E. Bot., t. 571.

" Among the rejectamenta of the sea on the coast near Sun-

derland,— W. WeighelVs Herhy— Winch. Washed up near

Whitley.— 6^. S. B.—N. D.

33. LAURENCIA, Lamour.

1. L. piNNATiFiDA, Lavfiour. Harv. Man., p. 98. Phyc. Brit.,

t. 55. Atlas, PI. XXIX., fig. 131. Johnst.

and Cr., t. 32.

Fucus pinnatijidus. E. Bot., t. 1202.

On rocks between tide marks. Common. An extremely

variable species in size and general appearance, the most luxu-

riant specimens being found near low-water mark. I can find

no notice in any edition of Dr. Johnston's " Flora" of the L.

ohtusa, w^hich Mr. Winch gives on his authority. It is possible

that Dr. Johnston may once have called some variety of the

present plant by that name.—N. D.

2. L. c^spiTOSA, Lamour. Harv. Man., p. 98. Phyc. Brit.,

t. 286. Atlas, PI. XXXI., fig. 140. Johnst.

and Cr., t. 33.
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On rocks and stones between tide marks. Whitley rocks,

Hartley, and Newbiggen.

—

G. S. B.—N".

34. COEALLINA, Limi.

1. C. OFFICINALIS, Linn. Harv. Man., p. lOG. Pbyc. Brit., t.

222. Atlas, PI. XXXIIL, fig. 148. Jobnst.

and Cr., t. 37.

On rocks between tide marks. Abundant.—N. D.

35. JANIA, Lamour.

1. J. RUBENS, Lamour. Harv. Man., p. 107. Phyc. Brit., t.

252. Atlas, PI. XXXIY., fig. 154. Jobnst.

and Or., t. 39.

On Algae between tide marks. Not common. Whitley,

Marsden, Roker, &c.

—

G. S. B. It is not uncommon to find

specimens of Jania which might, without much violence, be

referred either to J. ruhens or J. corniculata\ the same plant

often showing some filaments which one would call by the former

name, and some which appear by the greatly produced upper

angles of their articulations to belong rightly to the latter spe-

cies. Under these circumstances it would seem that one specific

name might rightly include both forms.—N. D.

36. MELOBESIA, Lamour.

1. M. POLYMORPHA, Lamour. Harv. Man., p. 108. Phyc.

Brit., t. 345. Atlas, PI. XXXV., fig. 157.

Johnst. and Cr., t. 41.

On rocks, stones, &c., between tide marks. Common.—N. D.

2. M. MEMBRANACEA, Lamour. Harv. Man., p. 109. Phyc.

Brit., t. 347 (A). Atlas, PL XXXVL, fig. 163.

Johnst. and Cr., vol. i., jx 111.

3. M. FARiNOSA, Lamour. Harv. Man., p. 109. Phyc, Brit.,

t. 347(B). Atlas, PI. XXXVL, fig. 164. Johnst.

and Cr., vol. i., p. 113.
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These two plants are recorded by Dr. Johnston (Terra Lin-

disf., vol. i., p. 284) as occurring on our coast, but the exact

localities are not given.—N.

4. M. VERRUCATA, LamouT. Harv. Man., p. 109. Phyc. Brit.,

t. 347 (C). Atlas, PI. XXXVI., fig. 165.

Johnst. and Cr., vol. i., p. 115.

On Phyllophorse, Farcellaria, &c.— (7. S. B.—^. D.

5. M. pusTULATA, Lamour. Harv. Man., p. 109. Phyc. Brit., t.

347 (D). Atlas, PI. XXXVL, fig. 1G6. Johnst.

and Cr., vol. i., p. 117.

On Laminaria digitata at Whitley.— G. S. B,—N.

The present arrangement of the Melobesue must be considered

merely a temporary one, the characters by which they are

distinguished being often quite insufficient to constitute good

species. The subject is intricate, and requires closer inves-

tigation than it has yet received. Dr. Johnston held that the

nullipores met with between tide marks were simply the begin-

nings of the growth of corallines, but I believe few naturalists

agree with him in that opinion. The presence of ceramidia in

the Melohesice is strong, though scarcely conclusive, evidence of

their being fully developed organisms.

37. DELESSERIA, Lamour.

1. D. siNuosA, Zamowr. Harv. Man., p. 114. Phyc. Brit., t.

259. Atlas, PI. XXXVII., fig. 170. Johnst.

and Cr., t. 45.

Fucus sinuosus. E. Bot., t. 822.

Parasitic on the larger Fuci, chiefly on Laminaria digitata.

Not uncommon.—N. D.

2. D. ALATA, Lamour. Harv. Man., p. 114. Phyc. Brit., t.

247. Atlas, PL XXXVIL, fig. 171. Johnst.

and Cr., t. 42 (A).

Fucus alatus. E. Bot., t. 1837.

VOL. IV., PART IV. 2 N
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On the larger Algte, and (less frequently) on rocks and stones.

—N. D.

3. D. ANGUSTissiMA, Griff. Harv. Man., p. 115. Pliyc. Brit.,

t. 83. Atlas, PL XXXIIL, fig. 150. Jolmst.

and Or., t. 42 (B).

On the stems of Laminaria digitata. Rare. Near Berwick.

—

Dr. Johnston. Sunderland.

—

G. S. B. By most algologists,

and by Dr. Harvey among the number, this is considered as

an extreme variety of the preceding species. Mrs. Griffiths,

however, believed it to be permanently distinct. I have gathered

only one specimen, but this is very well marked; and I have

never met with any examples at all perplexingly intermediate in

character.—N. D.

4. D. HYPOGLOSSUM, Ag. Harv. Man., p. 115. Phyc. Brit., t.

2. Atlas, PI. XXXYIL, fig. 172. Johnst. and

Cr., t. 43.

Fucus hypoglossum. E. Bot., t. 1396.

" Among rejectamenta on the beach near Sunderland.

—

Mr. J.

Rohson. At Hartlepool.

—

J. Hogg, Esq.''''— Winch. Whitley

sands.— (7. .S'. i?.—N. D.

5. D. RUSCiFOLiA, Lamour. Harv. Man., p. 115. Phyc. Brit.,

t. 26. Atlas, PI. XL., fig. 182. Johnst. and

Cr., t. 44.

Fucus ruscifolius. E. Bot., t. 1305.

On rocks and the stems of Laminarice. Rare. Whitley?

Sunderland, Seaham harbour.

—

G. S. B.—N. D.

38. NITOPHYLLUM, Grcr.

1. N. PUNCTATUM, G7'ev. Harv. Man., p. 116. Phyc. Brit., t.

202. Atlas, PI. XXXVIIL, fig. 173. Johnst.

and Cr., t. 50.

Fucus punctatus. E. Bot., t. 1573.

/3. OcELLATUM. Phyc. Brit., t. 203, fig. 1.

On corallines and Algie. Rather rare. Whitley and Culler-
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coats.—N. With tlie exception of a small specimen in Mrs.

Laws's collection, I have seen no examples from our coast which

are fairly referable to the typical form of this species. The

variety /3, may be found in tolerable abundance floating in the

pools between Whitley and St. Mary's Island, during August

and September.

2. N. LACERATUM, Grev. Harv. Man., p. 118. Phyc. Brit., t.

267. Atlas, PI. XXXIX., %. 177. Johnst.

and Cr., t. 49.

Fticus lacer'atus. E. Bot., t. 1067.

On Alga3, corallines, &c. Not very common, but occurring at

many places on the coast.—N. D.

39. CALLIBLEPHARIS, Kutz.

1. C. ciLiATA, Kutz. Johnst. and Cr., t. 52.

Rhodymenia ciliata. Harv. Man., p. 126. Phyc.

Brit., t. 127. Atlas, PI. XLL, fig. 187.

Fucus ciliatus. E. Bot., t. 1069.

" Among rejectamenta on the Durham coast. Bare."

—

Winch.

—D. I have neither found this species nor seen examples of it

in any of the collections which have come under my notice.

40. GRACILARIA, Grev.

1. G. coNFERVOiDES, Gvev. Harv. Man., p. 130. Phyc. Brit.,

t. 65. Atlas, PL XLIIL, fig. 198. Johnst. and

Cr., t. 55.

Fucus confervoides. E. Bot., t. 1668.

On rocks in tidal pools. Bare. Near Bambro'.

—

G.S.B.—N.

41. GELIDIUM, Grev.

1. G. CORNEUM, Lamour. Harv. Man., p. 136. Phyc. Brit,,

t. 53. Atlas, PI. XLIV., fig. 199. Johnst. and

Cr., t. 59 (A,B, C).

Fucus corneus. E. Bot., t. 1970.

On rocks on the coast. Bare. Near Bambro'.— Greville.

Marsden and Holy Island.

—

G. S. B.
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One of the most variable of Britisli Alg£e, but at the same

time very distinct in all its forms from any other species. It

seems to be a very common plant on most parts of the British

coast, but is rare in our district. 1 know of no locality on the

Durham shore except that of Marsden, which, I believe, does

not extend beyond the limits of a very small pool. Dr. Har-

vey, in his excellent " Manual," enumerates twelve varieties.

My Marsden specimens are referable to davatum, and those from

Holy Island probably to aculeatum.—N. D.

42. POLYIDES, Grev.

1. P. ROTUNDUS; Grev. Harv. Man., p. 146. Pliyc. Brit., t.

95. Atlas, PL XLVL, fig. 212. Johnst. and

Cr., t. 60.

Fucus rotimdus. E. Bot., t. 1738.

On rocks and stones in the sea. Most frequently in pools

above half-tide level.—N. D.

43. HILDENBRANDTIA, Zanard.

1. H. RUBRA, Meneg. Harv. Man,, p. 110. Phyc. Brit., t.

250. Atlas, PL XXXV., fig. 161. Johnst. and

Cr., vol. i., p. 169.

On the coast near Berwick.

—

Dr. Johnston.—N.

44. PETROCELIS, Ag.

1. P. CRUENTA, J. Ag. Johnst. and Cr., vol. i., p. 171.

Cruoria 2)ellita. Harv. Man,, p. 151. Phyc. Brit.,

t. 97. Atlas, PL L., fig. 227.

On the coast near Berwick.

—

Dr. Johnston.—N.

45. CRUORIA, Fries.

1. C. ADHJSRENs, J. Ag. J. G. Agardh, Sp. Gen. Alg., vol. ii,,

p, 491. Harv. in Nat. Hist. Rev., vol. iv,, p.

203. Johnst. and Cr., vol. i., p. 173

On rocks between tide marks. Newbiggen and Tynemouth.

—

G. S. 7?.—N.
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46. HELMINTHOCLADIA, Ag.

1. H. PURPUREA, J. G. Ag. Jolmst. and Cr., t. 62.

Nemaleon purpureum. Harv. Man., p. 153. Phyc.

Brit., t. 161. Atlas, PI. XLVL, fig. 210.

Mrs. Laws's collection contains a single specimen of this

plant, gathered on some part of the coast between Marsden and

St. Mary's Island. The exact locality not known.

47. WORMSKIOLDIA, Spreriff.

1. W. 8ANGUINEA, Spveng. Johnst. and Cr., t. 67.

Delesseria sanguinea. Harv. Man., p. 114. Phyc.

Brit., t. 151. Atlas, PI. XXXVIL, fig. 169.

Fucus sanguineus. E. Bot., t. 1041.

In deep tidal pools, and in the sea beyond low-water mark.

Common.—N. D.

48. PLOCAMIUM, Laniour.

1. P. cocciNEUM, Lyngh. Harv. Man., p. 119. Phyc. Brit.,

t. 44. Atlas, PI. XXXIX., tig. 178. Johnst.

and Cr., t. 68 (A, B).

Fucus coccmeus. E. Bot., t. 1242.

On rocks and Alg^e. Very common. One of the most beau-

tiful of our native Alg£e, and an especial favourite with such as

collect sea-weeds for ornamental purposes.—N. D.

49. RHODYMENIA, Orev.

1. R. PALMATA, Grev. Harv. Man., p. 127. Phyc. Brit., t.

217, 218. Atlas, PI. XLL, figs. 189, 190.

Johnst. and Cr., t. 70.

Fucus palmatus, &c. E. Bot., t. 1306, 2132, 2133.

On rocks and the stems of Laminariae. Very common and

very variable in character. The plants described in " English

Botany," under the names of Fucus palmatus, Sarniensis, and

sGhoUferus, are all referable to this species.—N. D.
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50. KHODOPHYLLIS, Kutz.

1. R. BIFIDA, Kutz. Jolinst. and Cr., t. 71.

Rhochjmenia bifida. Harv. Man., p. 124. Phyc.

Brit., t. 32. Atlas, PI. XL., fig. 183.

Fucus hifidus. E. Bot., t. 773.

" Among rejectamenta on the coast at Whitburn. At Tyne-

month and Seaton Sluice. Rare."

—

Winch.—N. D.

51. EUTHORA, Ag.

1. E. CRISTATA, /. G. Ag. Johnst. and Cr., t. 72.

Rhodymenia cristata. Harv. Man., p. 126. Phyc.

Brit., t. 307. Atlas, PI. XL., fig. 184.

Fucus cristatus. E. Bot., t. 1925.

On the roots of Laminaria digitata. Very rare. Near Ber-

wick .

—

Di^ , Johnston.—N

.

52. DUMONTIA, Lamour.

1. D. FiLiFORMis, Grev. Harv. Man., p. 147. Phyc. Brit., t.

59. Atlas, PL XL\^L, fig. 209. Johnst. and

Cr., t. 74.

Ulva purpurascens. E. Bot., t. 641.

On rocks and stones between tide marks. Common.—N. D.

j3. CrispATA.

On the muddy margin of Budle Bay, &c.

—

G. S. B.

53. CATENELLA, Grev.

1. C. Opuntia, Grev. Harv. Man., p. 151. Phyc. Brit., t. 88.

Atlas, PL XLIV., fig. 204. Johnst. and Cr.,

vol. ii., p. 25.

Rivularia Opuntia. E. Bot., t. 1868.

On rocks near high-water mark. Generally in shaded situa-

tions, beneath overhanging ledges, &c. Not common. Mars-

den, Roker, Seaham, &c.

—

G. S. B.— I).
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54. CHYLOCLADIA, Grev.

1. C. ARTicuLATA, Grev. Harv. Man., p. 102. Phyc. Brit., t.

283. Atlas, PL XXXIIL, %. 147. Jolinst.

and Cr., t. 75.

Fucus articulatus. E. Bot., t. 1574.

Upon rocks between tide marks. Common.—N. D.

2. C. CLAVELLOSA, Grev. Jolinst. and Cr., t. 76.

Chrysymenia clavellosa. Harv. Man., p. 100.

Phyc. Brit., t. 114. Atlas, PI. XXX., %. 136.

Fucus clavellosus. E. Bot., 1203.

On stones and Algje. Common. I have not often seen this

species growing, but it is to be found plentifully amongst rejec-

tamenta in July, August, and September.—N. D.

55. PHYLLOPHORA. Grev.

1. P. RUBENS, Grev. Harv. Man., p. 142. Phyc. Brit., t. 131.

Atlas, PI. LXY., fig. 205. Johnst. and Cr., t.

78.

Fucus rulens. E. Bot., t. 1053.

*' On the sea shore. Not very rare."— Winch. Near Ber-

wick.

—

Dr. Johnston. Holy Island.

—

G.S.B.—N.

I suspect that Winch's remark, " not very rare," can scarcely

be correct, as far as these two counties are concerned. Except a

single specimen washed up on Holy Island, I have not found

the plant in this district.

2. P. MEMBRANiFOLiA, J. Ag. Harv. Man., p 143. Phyc. Brit.,

t. 163. Atlas, PI. XLV., fig. 206. Johnst. and

Cr.,t. 79.

Fucus memhranifalius. E. Bot., t. 1965.

On rocks and stones. Common.—N. D.
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3. P. Brodi/E[, J. Afj. Harv. Man., p. 143. Phyc. Brit.,

t. 20. Atlas, PI. XLV., fig. 207. Johiist. and

Cr., t. 80.

Fmus BrodicBi. E. Bot.,t. 19G6.

On rocky shores, generally in deep, shaded pools. Occurring

in several places along the coast, but nowhere very abundant.

Marsden, Whitley, Bambro', &Q.—G. S. B. " Holy Island.—P.

J. Selhij. Esqr—Wmch.—^. D.

56. GYMNOGONGRUS, Mart

1. G. NoRVEGicus, Lamour. Jolinst. and Or., t. 83.

Chondrus Norvegicus. Harv. Man., p. 142. Phyc.

Brit., t. 187. Atlas, PI. XLIV., fig. 203.

Fucus Norvegicus, E. Bot., t. 1080.

Found washed up on the beach near Sunderland.

—

Mrs. This-

tlethwaite. This is an interesting addition to our local Flora, the

species being otherwise unnoticed on the east coast of Britain.

I am indebted to Mrs. Thistlethwaite for a single specimen,

which was not found growing, but it is in good preservation, and

can scarcely have been drifted from any distant part of the

coast.—D.

57. AHNFELDTIA.

1. A. PLicATA, J. G. Ag. Johnst. and Cr., t. 84.

Fucus plicatus. E. Bot., t. 1089.

Gymnogongrus {?) plicatus. Harv. Man., p. 145.

Phyc. Brit., t. 288. Atlas, PL XLVL, fig. 211.

On rocks in tidal pools. Frequent.—N. D.

58. CYSTOCLONIUM, K^itz.

1. C. ruRPURAscENs, Kutz. Harv. Atlas, PI. XLIIL, fig. 195.

Johnst. and Cr., t. 75.

liyimea imrpurasceyis. Harv. Man., p. 131. Phyc.

Brit., t. IIG.

Fucus purpurascens. E. Bot., t. 1243.

On rocks and Algse, between tide marks. Common.—N. D.
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59. CALLOPHYLLIS, K\dz.

1. C. LAciNiATA, Kutz. Joliiist. and Cr.jt. 86.

Rhodijmenia laciniata. Harv. Man., p. 125. Pliyc.

Brit., t. 121. Atlas, PL XXXIX., %. 179.

Fiicus laciniatus. E. Bot.,t. 10G8.

Frequently thrown up from deep water.—N. D.

60. GIGAETINA, .7. Ag.

1. G. MAMiLLOSA, J. Ag. Harv. Man., p. 141. Phyc. Brit.,

t. 199. Atlas, PI. XLIL, fi^. 194. Johnst. and

Cr., t. 90.

Fucus mamillosus. E. Bot., t. 1054.

On rocks near low-water mark. Very common ; often more

abundant even than Cliondrus crispus.—N. D.

61. CHONDRUS, i^%^&.

1. C. CRISPUS, Lijngb. Harv. Man., p. 141. Phyc. Brit., t.

63. Atlas, PI. XLIV., fig. 202. Johnst. and

Cr., t. 91, A. B. C.

Fucus crispus. E. Bot., t. 2285.

On rocks and stones in the sea. Abundant. An exceedingly

variable plant, both in form and colour. When growing near

low-water mark, it is of a deep brown or purple ; but when

inhabiting shallow pools, in situations where it is for hours

together exposed to full sunlight, it assumes a yellowish, or even

a bright, herbaceous green hue. It is the Carrageen or Irish

Moss of commerce.

62. FURCELLARIA, Lamour.

1. ¥. YASTiGiATA, Lamour. Harv. Man., p. 147. Phyc. Brit,, t.

94 and 357, A. Atlas, PI. XLV., fig. 208.

Johnst. and Cr., t. 93.

Fucus lumhncalis. E. Bot., t. 824.

On rocks and stones, between tide marks. Common.—N. D.
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63. SCHIZYMENIA, ^^.

1. S. EDULis, J. G. Ag. Jolinst. and Cr., t. 96.

Iridea edulis^ Harv. Man., p. 150. Phyc. Brit.,

t. 97. Atlas, PI. XLVIL, %. 213.

Fucusedidis. E. Bot., t. 1307.

On rocks and stones in the sea. Frequently washed up from

deep water. Very rarely in pools between tide marks.—N. D.

64. GLOIOSIPHONIA, Carm.

1. G. CAPiLLARis, Carm. Harv. Man., p. 152. Phyc. Brit., t.

57. Atlas, PL XLVIIL, fig. 219. Johnst. and

Cr., t. 97.

Fucus capillaris. E. Bot., t. 2191.

Washed up on the beach near Whitley.

—

G. S. B.—N.

65. CERAMIUM, Roth.

I.e. RUBRUM, Ag. Harv. Man., p. 161. Phyc. Brit., t. 181.

Atlas, PI. LIIL, fig. 242. Johnst. and Cr.,

t. 100.

Conf. rubra. E. Bot., t. 1166.

On rocks, stones, and AlgjB ; between tide marks, and in deep

water. Yery abundant. One of the most variable of marine

plants. Well-grown specimens from near low-water mark, are

generally of a clear red colour; but it passes through almost

all gradations of colour, until on reaching the shallow pools

near high-tide level it is often of a dirty white or yellow hue.

—N. D.

2. C. BOTRYOCARPUM, (t?-?^. Harv. Man.
, p. 1 61. Phyc. Brit.,

t. 215. Atlas, PI. LIIL, fig. 243. Johnst. and

Cr., vol. ii., p. 91.

In pools between tide marks, about a mile south of Seaham

Harbour.

—

G. S. B. It seems doubtful whether this plant

ought to be considered more than an extreme variety of the

preceding species.—D.



OF NORTHUMBERLAND AND DURHAM. 303

3. 0. Deslongchampsii, Chauv.—Harv. Man., p. 162. Phyc.

Brit., t. 219. Atlas, PI. LIT., fig. 236. Johnst.

and Cr., t. 101.

On rocks and Algsa, between tide marks. Not uncommon.

—

N. D.

4. C. diaphanum, Ag. Harv. Man., p. 163. Pliyc. Brit., t.

193. Atlas, PI. LIL, fig. 237. Johnst. and

Cr., t. 102.

Conf. diapJiana. E. Bot., t. 1742.

On the smaller Algre in tidal pools. Not rare.—N. D.

5. 0. FLABELLiGERUM, t7. J.r/. Harv. Man., p. 165. Phyc. Brit.,

t. 144. Atlas, PI. LIL, fig. 238. Johnst. and

Cr., vol. ii.,p. 109.

On the smaller Alga3. Very rare. Near Whitley.

—

G. S. B.

—N.

6. C. ACANTHONOTUM, Ccirm, Harv. Man., p. 165. Phyc.

Brit., t. 140. Atlas, PI. LIL, fig. 240. Johnst.

and Cr., t. 107.

Of frequent occurrence on rocks which are left dry at ebb-

tide, either near low-water mark, or at the extreme limit of

high water on perpendicular walls and roclvs ; often amongst

mussel shells.—N. D.

7. C. ciLiATUM, Ducluz. Harv. Man., p. 166. Phyc. Brit., t.

139. Atlas, PL LIL, fig. 241. Johnst. and

Cr., t. 108.

Conf. ciliata. E. Bot., t. 2428.

" On rocks and stones on the coast. Rare."

—

Winch. Near

Berwick.

—

Dr. Johnston.

This species has never occurred to me on our coast ; it is not

improbable that the plant referred to by Mr. Winch is really

G. acanthonotum, which is unnoticed in the " Flora." Some

doubt attaches also to Dr. Johnston's reference.
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66. PTILOTA, Ag.

1. P. PLUMosA, Ag. Harv. Man., p. 159. Phyc. Brit., t.

80. Atlas, PI. XLIX., fig. 223. Jolinst. and

Cr., t. 110.

Fucus plumosus. E. Bot., t. 1308.

On the stems of Laminari^e, Common.—N. D.

2. P. ELEGANs, Kutz. Jolmst. and Cr., t. 111.

P. sericea. Harv. Man., p. 160. Pliyc. Brit., t.

191. Atlas, PL XLIX., fig. 222.

On rocks between tide marks. Common. This species may

frequently be found in sheltered tidal pools, but most abundantly

on the faces of wave-washed perpendicular rocks, which are left

dry on the recess of the tide. It is never met with on the stems

of Laminari^e.—N. D.

67. GRIFFITHSIA, Ag.

1. G. EQUisETiFOLiA, Ag. Harv. Man., p. 167. Phyc. Brit,,

t. 67. Atlas, PI. LIIL, fig. 244. Johnst. and

Cr., t. 112.

Conf. equisetifolia. E. Bot., t. 1479.

'* On the beach at Hartlepool."

—

Winch.—D.

2. G. coRALLiNA, Ag. Harv. Man., p. 168. Phyc, Brit., t.

214. Atlas, PI. LV., fig. 252. Johnst. and

Cr., t. 113.

Conf. coralUna. E. Bot., t. 1815.

" On the coast near Hartley, and at Newbiggen. In Man-

haven."— M/ic/i.—N. D.

3. G. SETACEA, Ag. Harv. Man., p. 169. Pliyc. Brit., t.

184. Atlas, PI. Ly.,fig. 253. Jolmst. and Cr.,

t. 115.

Conf. setacea. E. Bot , t. 1689.
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Near Berwick.

—

Dr. Johnston. Near Marsclen, and occa-

sionally among rejectamenta at Roker and Whitley.

—

G. S. B.—
N. D.

68. CALLITHAMNION, Lyngh.

1. C. TuRNERi, Ag. Harv. Man., p. 172. Phyc. Brit., t.

189. Atlas, PL LVIIL, fig. 266. Johnst. and

Or., vol. ii., p. 151.

Conf. repens. E. Bot., t. 1608, and C. Turneri, t.

2339.

Parasitic on tlie smaller Algee, chiefly on Furcellaria. Com-

mon.—N. D.

2. C. ARBUscuLA, Lijiigh. Harv. Man., p. 174. Phyc. Brit.,

t. 284. Atlas, PI. LVIL, fig. 262.- Johnst.

and Cr., t. 119.

Conf. arhuscula. E. Bot., t. 1917.

On exposed rocks near low-water mark, and on mussels and

limpet shells. Near Whitburn.— Winch. Near Berwick.

—

Dr.

Johnston. Near Sealiam Harbour, on the " Bear's Back" at

Cullercoats, Whitley Rocks, St. Mary's Island, Newbiggen, and

on the " North Rocks" at Bambro'.— 6^. S. ^.—N. D.

Dr. Harvey remarks, in the " Phycologia Britannica," that

he is not aware of this plant having been found in England, but

Mrs. Gatty informs me that it is of frequent occurrence near

Filey ; and it is certainly by no means rare on the coast of North-

umberland. Though said to grow mostly on mussel shells, I

have generally found C. arhuscula attached to the bare rock. It

is rather a coarse, shaggy plant, having little beauty except

under the microscope. I, on one occasion, found several plants

growing on limpet shells in a shallow pool near low-water mark,

and these specimens were much more delicate and beautiful than

usual, owing probably to their constant immersion. On this

coast Geramium acanthonotum almost constantly covers the mussel

patches with its dense tufts, leaving little room for any other

parasites.
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3. C. Brodi^i, Harv, Harv. Man., p. 174. Phyc. Brit., t.

129. Atlas, PL LYL, fig. 257. Johnst. and

Cr., t. 120.

In the sea, on other Alg^e. Very rare. " Coast of Northum-

berland."— Winch.—N.

4. C. TETRAGONUM, Ag. Harv. Man., p. 175. Phyc. Brit., t.

136. Atlas, PI. LYIL, fig. 264. Johnst. and

Cr.,t. 121.

Conf. tetragona. E. Bot., t. 1690.

" On rocks at Hartlepool.

—

Mr. Backhouse.''''— Winch.—D.

5. C. BRACHiATUM, Bonmiu. Harv. Man., p. 175. Phyc. Brit.,

t. 137. Atlas, PI. LVL, fig. 258. Johnst. and

Cr., t. 122.

I have seen only one small specimen from our coast. It was

found by R. Foster, washed up on the beach at Cullercoats.—N.

6. C. HooKERi, Ag. Harv. Man., p. 176. Phyc. Brit., t. 279.

Atlas, PI. LYIII., fig. 268. Johnst. and Cr.,

t. 124.

On the smaller Algse, between tide markis ; most frequently

on Cladostephus spongiosus. Not uncommon. Roker, AVhitley

Rocks, Hartley, Bambro', &C.—G. S. 5.—-N. D.

7. C. POLYSPERMmi, Ag. Harv. Man., p. 178. Phyc. Brit.,

t. 231. Atlas, PI. LVIIL, fig. 270. Johnst.

and Cr., vol. ii., p. 175.

On rocks and Algee between tide marks. Frequent. Prob-

ably the C. imrpurascens of Winch's " Flora" may be safely

referred to this species.—N. D.

8. C. RoTHii, Lyngh. Harv. Man., p. 183. Phyc. Brit., t.

120 (B). Atlas, PI. LX., fig. 278. Johnst. and

Cr., vol. ii.,p. 193.

Conf. Rothii. E. Bot., t. 1702.
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On rocks above half-tide level. Not very common. Whit-

burn, Roker, Hawthorn, &c.

—

G. S. B, Berwick.

—

Dr. John-

ston.—N. D.

/3. PURPUREUM.

Byssus purpurea. E. Bot , t. 192.

A stunted variety, which spreads extensively over rocks in

the form of a dense purple crust. It occurs generally near high-

water mark, and is more common than the typical form of the

plant. Seaham, Roker, Marsden, &c.

—

G. S. B.

9. C. FLORiDULUM, Ag. Harv. Man., p. 183. Phyc. Brit., t.

120 (A). Atlas, PI. LIX., fig. 277. Johnst.

and Cr., vol. ii., p. 195.

On shelving sand-covered rocks at extreme low-water mark.

Roker and Whitley.

—

G. S. B. My Whitley specimen of this

plant bears numerous bodies, apparently antheridia, airanged like

tetraspores in a secund manner on the ultimate ramuli. This

species seems to be of rare occurrence in England.—N. D.

10. C. SPARSUM, Harv. Harv. Man., p. 184. Phyc. Brit., t.

297. Atlas, PI. LX., fig. 280. Johnst. and

Cr., vol. ii.,p. 199.

On Cladopliora rupestris at Roker.

—

G. S. B.— 13

.

11. C. Daviesii, Lyngl). Harv. Man., p. 184. Phyc. Brit.,

t. 314. Atlas, PL LX., fig. 281. Johnst. and

^Cr., vol. ii., p. 201.

Conf. Daviesii. E. Bot., 2329.

Parasitical on the smaller Algaj, particularly on Callithamnion

Hookeri and on Polysiplionioe.—N. D.

12. C. viRGATULUM, Harv. Harv. Phyc. Brit., t. 313. Atlas,

PI. LX., fig. 282.

Parasitic on Polysiplionia nigrescens^ &c. Probably a variety

of the preceding.—N. I).
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CHLOKOSPEKME J^..

G9. CODIUM, StacJi.

1. C. TOMENTOSUM, G?^ev. Hauv. Man., p. 194. Phyc. Brit., t.

93. Atlas, PL LXL, fig. 285. Jolinst. and Cr.,

t. 183.

Fucus tomentosus. E. Bot., t. 712.

*' Among the rejectamenta of the sea on the coast of Durham.

— Winch.—D.

70. BRYOPSIS, Lamour.

1. B. TLUMOSA, Ag. Harv. Man., p. 194. Phyc. Brit., t. 3.

Atlas, PL LXL, fig. 286. Johnst. and Cr., t.

184.

Ulva plumosa. E. Bot., t. 2375.

" Li rocky basins on the coast at Whitburn, Seaton, and

Hartlepool. At Berwick.

—

Dr. Johnston.^''— Winch. On the

" Bear's Back" at Cullercoats.

—

R. Foster. Near Seaham Har-

bour.— G^. S, B.

Tliough occurring in many different places, this must be looked

upon with us as a rare plant. It is always found very sparingly,

and all the specimens which I have seen are of small size, not

exceeding an inch in height.—N. D.

71. CLADOPIIOIIA, Kutz.

1. C. RUPESTRis, Kutz. Harv. Man., p. 201. Phyc. Brit., t.

180. Atlas, PL LXIV., fig. 299. Johnst. and

Cr., t. 190.

Conf. rupestris. E. Bot., t. 1699.

On rocks, generally below^ half-tide level. Very common.

—

N. D.

2. C. L^ETEViRENs, Kitz. Harv. Man., p. 202. Phyc. Brit.,

t. 190. Atlas, PL LXIV., fig. 300. Johnst.

and Cr., t. 19L

Conf. IcBtevirens. E. Bot., t. 1854.
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On rocks and Algee in tidal pools. Very common. Most

abundant above half-tide level.—N. D.

3. C. FLExuosA, Dillw. Hai'v. Man., p. 202.

Conf. flexuosa. E. Bot., t. 1944.

" In Jarrow Slake and Southwick Marsh."— Winch. I have

not gathered this plant, and do not knovv how far Jarrow and

Southwick specimens may agree with the C. flexuosa of Mrs.

Griffiths, to which Dr. Harvey has restricted his description in the

*' Phycologia ;" but in all probability this is quite a different

species.—D.

4. C. GRACILIS, Griff. Harv. Man.,p. 202. Phyc. Brit., t. 18.

Atlas, PL LXV., fig. 302. Johnst. and Or., t.

192.

On Alg£e, corallines, &c., at extreme low-water mark. Near

Hartley.—a .S'. B.—^.

5. C. LANOSA, Kutz. Harv. Man., p. 204. Phyc. Brit., t. 6.

Atlas, PL LXYL, fig. 308. Johnst. and Cr., t.

195.

Conf. kmosa. E. Bot., t. 2099.

On the larger Alg£e in tidal pools. Common.—N. D.

6. 0. UNCiALis, Hai^v, Harv. Man., p. 204. Phyc. Brit., t.

207. Atlas, PL LXYL, fig. 309. Johnst. and

Cr., vol. iv., p. 55.

Near Berwick.

—

Dr. Johnston. Near Whitley.

—

G. S. B.—N.

7. C. ARCTA, Kutz. Harv. Man., p. 204. Phyc. Brit., t. 135.

Atlas, PL LXVL, fig. 310. Johnst. and Cr., t.

196

Conf. arcta. E. Bot., t. 2098.

On rocks and stones from beyond low-water mark to above

half-tide level. Not uncommon.—N. D.
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8. C. FRACTA, Kutz. Harv. Man., p. 206. Phyc. Brit., t. 294.

Atlas, PI. LXVIL, %. 315. Jolinst. and Cr.,

vol. iv., p. 71. E. Bot.,1 2338.

In the stream at Seaton Sluice, in brackish water; and in pools

on the coast between Sunderland an'd Ryhope.—N. D.

72. RHIZOCLONIUM, Kutz.

1. R. RiPARiUM, Kiitz. Harv. Man., p. 206. Phyc. Brit., t.

238. Atlas, PL LXVIL, fig. 316. Johnst. and

Cr., vol. iv., p. 73.

Conf. riparia. E. Bot., t. 2100.

On rocks near high-water mark. Tynemouth, Sunderland,

&c.

—

Winch. Abundant about Berwick.

—

Dr. Johnston. At

Roker.— (?. S. J5.—N. D.

73. CONFERVA, Plin.

1. C. LiNUM, Roth. Harv. Man., p. 208. Phyc. Brit., t.

150 (A). Atlas, PI. LXVIIL, fig. 323. E.

Bot., t. 2363. Johnst. and Cr., vol. iv., p. 87.

" In ditches near Jarrow Slake. In salt marshes near Hartle-

pool.

—

J. Hogg, Esq. In salt marshes near Hartley."— Winch.—
N. D.

2. C. suTORiA, Berh. Harv. Man., p. 208. Phyc. Brit., t.

150 (B). Atlas, PI. LXXIL, fig. 336. Johnst.

and Cr., vol. iv., p. 89.

Attached to stones in the bed of the stream at Seaton Sluice.

This seems to be rather a variety of C. Linum than a distinct

species, the chief differences being the somewhat longer articu-

lations and the smaller diameter of the filament.—N.

3. C. TORTUOSA, Dillw. Harv. Man., p. 208. Phyc. Brit., t.

54 (A). Atlas, PI. LXVIIL, fig. 319. E. Bot.,

t. 2220. Johnst. and Cr., vol. iv., p. 79.

" In pools of salt water at the highest water mark, and on the

margins of the Tweed within the influence of the tide."

—

Dr.

Johnston.—N.
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4. C. iMPLEXA, Dilhv. Harv. Man., p. 209. Pliyc. Brit., t.

54 (B). Atlas, PI. LXVIIL, fig. 320, E. Bot.,

t. 2309. Johnst. and Cr., vol. iv., p. 81.

Forming rather harsli, woolly tufts on the branches of the

smaller Algee. Not frequent. Near Seaham Harbour, Tyne-

mouth, St. Mary's Island, Bambro', &c.

—

G. S. B. Near Ber-

wick.

—

Dr. Johnston.—N. D.

5. C. Melagonium, Weh. Harv. Man., p. 209. Phyc. Brit., t.

99(A). Atlas, PI. LXIX., fig. 326(B). Johnst.

and Cr., vol. iv., p. 91.

In pools on the Northumberland coast, generally near low-

water mark. Not common.—N.

74. ENTEROMORPIIA, Link.

1. E. iNTESTiNALis, Link. Harv. Man., p. 213. Phyc. Brit.,

t. 154. Atlas, PL LXX., fig. 329. E. Bot., t.

2756. Johnst. and Cr., t. 198.

In the sea, mostly above half-tide level; and in brackish and

fresh water. Yery common.—N. D.

2. E. compressa, Grev. Harv. Man., p. 213. Phyc. Brit., t.

335. Atlas, PI. LXX., fig. 330. Johnst. and

Cr., t. 199.

Ulva compressa. E. Bot., t. 1739.

On rocks, Alg^, &c., in the sea. Very common.—N. D.

3. E. CLATHRATA, Grcv. Harv. Man., p. 214. Phyc. Brit., t.

340. Atlas, PI. LXXL, fig. 333. Johnst. and

Cr., vol. iv., p. 113.

On Alg£e in tidal pools. Not very common.—N. D.

4. E. ramulosa, Hooh. Harv. Man., p. 215. Phyc. Brit., t.

245. Atlas, PL LXXL, fig. 334. Johnst. and

Cr.,t. 201.

Ulva ramulosa. E. Bot., t. 2137.
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Abundant on the muddy margin of Budle Bay, Holy Island,

&c.—G. S. B, It is very doubtful whether this and the pre-

ceding species are really anything more than varieties of E, com-

presses—N.

75. ULVA, Linn.

1. U. LATissiMA, Linn, Harv. Man., p. 216. Phyc. Brit., t.

171. Atlas, PI. LXXIIL, fig. 342. Johnst.

and Cr., t. 202.

JJlva lactuca. E. Bot., t. 1551.

Abundant on rocks, stones, and Algas, between tide marks.

—

N D.

2. U. LACTUCA, Linn. Harv. Man., p. 216. Phyc. Brit., t. 243.

Atlas, PI. LXXIII., fig. 343. Johnst. and Cr.,

t. 203.

On rocks, corallines, &c., between tide marks: occurring all

along the coast, but by no means so plentiful as the preceding.

~N. D.

3. U. LiNZA, Linn. Harv. Man., p. 216. Phyc. Brit., t. 39.

Atlas, PI. LXXIII , fig. 344. E. Bot., t. 2755.

Johnst. and Cr., t. 204.

On rocks between tide marks, occurring at many places on the

coast, but nowhere very abundant. It is generally found above

half-tide level, not solitary, but covering the bottom of the pools

with its lanceolate fronds; these have a singularly beautiful

appearance as they wave to and fro in the water.—N. D.

7G. POKPHYRA, Ag.

1. P. LAcmiATA, Ag. Harv. Man., p. 216. Phyc. Brit., t. 92.

Athis, PI. LXXIIL, fig. 345. Johnst. and Cr.,

t. 205.

Ulvaumhilicalis. E. Bot., t. 2286.

On rocks, &c., in the sea. Very common.—N. D.
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2. P. VULGARIS, Ag. Harv. Man., p. 217. Pliyc. Brit., t. 211.

Atlas, PI. LXXIV., fig. 346. Johiist. and Cr.,

t. 206 (A. B.).

On rocks, &c., with the preceding, and possihly only a variety

of that species. It differs in nothing except in having an un-

divided lanceolate frond.—N. D.

77. BANGIA, Zyw^J,

1. B. Fusco-PURPUREA, Lijngh. Harv. Man., p. 217. Phyc.

Brit., t. 96. Atlas, PI. LXXIV., fig. 347.

Conf. Jusco-inirp., E. Bot., t. 2055; and Conf. atro-

purp., t. 2085. Johnst. and Cr., vol. iv., p. 135.

" In limestone caves between Sunderland and Shields. On
Marsden Rocks and Sunderland Pier. On Blackhall Rocks.

—

John Hogg, Esq^— Winch. Near Berwick.— Dr. Johnston.

North Sunderland, Hartley, Whitley Rocks, and Cullercoats.

—

G. S. B. I have not been able to find this plant in any place

on the Durham coast, and I much question its present existence

in the Shields, Sunderland, or Marsden habitats quoted above.

It seems to be of tolerably frequent occurrence on the coast of

Northumberland.—N. D.

78. RIVULARIA, Roth.

2. R. ATRA, Roth. Harv. Man., p. 222. Phyc. Brit., t. 239.

Atlas, PI. LXXV., fig. 352. E. Bot., t. 1798.

Johnst. and Cr., vol. iv., p. 145.

" On the sea-shore, upon Algje and corallines."

—

Winch,—
N. D.

79. CALOTHRIX, Ag.

1. C. coNFERVicoLA, Ag. Harv. Man., p. 224. Phyc. Brit., t.

254. Atlas, PI. LXXV., fig. 356. Johnst. and

Cr., vol. iv:, p. 153.

Conferva coiifervicola. E. Bot., t. 2576.

Parasitical on the smaller Alga^. Near Berwick,

—

Dr. John-

ston. Marsden.— G. S. B.—N. D.
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2. 0. scopuLORUM, Ag. Harv. Man., p. 224. Pliyc. Brit., t.

58 (B). Atlas, PL LXXVII., fig. 363. Jolmst.

and Cr., vol. iv., p. 159.

Conferva scopulorum. E. Bot., t. 2171.

" On rocks on the coast."

—

Winch.—N. D.

80. LYNGBYA, Ag.

1. L. Carmichaelii, Harv. Harv. Man., p. 226. Phyc. Brit.,

t. 186 (A). Atlas, PI. LXXVIIL, fig. 368.

Jolmst. and Cr., vol. iv., p. 173.

marine rocks and Fuci (mostly F. vesiculosus). Not un-

common.—N. D.

2. L. spECiosA, Carm. Harv. Man., p. 227. Pkyc. Brit., t.

186 (B). Atlas, PI. LXXVIII., fig. 369.

Jolmst. and Cr., vol, iv., p. 175.

Amongst L. Carmichaelii at North Sunderland.

—

G. S. B.—N.

3. L. FLACCA, Harv. Harv. Man., p. 227. Phyc. Brit., t. 300.

Atlas, PI. LXXVL, fig. 359. Jolmst, and Cr
,

vol. iv., p. 177.

Conf.flacca. E. Bot., t. 1943.

On Fuci, &c. ; most frequently on Halidrys siliquosa. Near

Berwick.

—

Dr. Johnston. Near Seaham Harbour, Sunderland,

Marsden, and Cullercoats.

—

G. S. B.—N. D.

81. OSCILLATORIA, Vauch.

1. 0, LiTTORALTs, Cariu. Harv. Man., p. 228. Phyc. Brit., t.

105 (A). Atlas, PI. LXXVIIL, fig. 372.

Jolmst. and Cr., vol. iv., p. 183.

1 have this plant in one of my aquaria, spreading over decay-

ing Algje, &c. It must have been brought originally from the

coast near Sunderland, but I have never observed it on the sea-

shore. My specimens agree very closely with Dr. Harvey's

figure and description of 0. littoralis.—U.
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82. SPIRULINA, Turp.

1. S. TENUissiMA, Kutz. Hai'v. Man., p. 229. Phyc. Brit., t.

105 (C). Atlas, PI. LXXIX., fig. 374. Johnst.

and Cr., vol. iv.
, p. 193.

This also I have not seen, except in the aquarium, where I

found it on decaying Algge, chiefly on Phyllopliora Brodkei. It

forms one of the most beautiful and interesting of microscopic

objects. The filaments appear like very slender screws of a

delicate green tint, and their motions are very active—contrast-

ing strongly in both respects with the Oscillatoria.—D.

EXPLANATION OF PLATE XV.

Laminaria flexicaulis, Le Jolis.

Fig. 1 Portion of stem. Natural size.

„ 2 Transverse section of stem. Natural size.

„ 3 Do. do. Magnified.

„ 4 Transverse section of frond. Magnified.

Laminaria Cloustoni, Edmonst.

Fig. 5 Portion of stem. Natural size.

„ 6 Transverse section of stem. Natural size.

„ 7 Root—the processes being broken off near to tlitir origm.

Half the natural size.

„ 8 Transverse section of stem. Magnified.

a. subcortical canals (vasa mucifera).

h. central axis (pithj.

„ 9 Inner surface of frond, with "msa mucifera.'''' Mag-

nified.

„ 10 Transverse section of frond. Magnified.

a, a.—" vasa mucifera.''^
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TABLE OF EEFEEENCE TO NAMES

"PHYCOLOGIA BRITANNICA," &c.

OLD NAMES.

Chrysymenia clavellosa

Cruoria pellita

Delesseria sanguinea

Gymnogongrus plicatus

Hypnea purpurascens

Iridea edulis

Nemaleon purpureum

Ptilota sericea

Rhodymenia bifida

„ ciliata

„ cristata

laciniata

KEW NAMES.

Chylocladia clavellosa.

Petrocelis cruenta.

Wormskioldia sanguinea.

Ahnfeldtia plicata.

Cystoclonium purpurascens.

Schizymenia edulis.

Helminthocladia purpurea.

Ptilota elegans.

Rhodophyllis bifida.

Calliblepharis ciliata.

Euthora cristata.

Callophyllis laciniata.
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XXIII.

—

Contributions to the Zoology of Seaham Harbour. By
George Hodge. (PI. XVI., fig. 1-6.)

1. On a New Marine Mite (Pachygnathus Seahami).

On the 4th of February I brought some tufts of Corallina offici-

nalis from the rocks, and whilst carefully examining them with

a hand lens, a small insect was noticed running along one of the

stems; it was immediately placed in an Animalculse cage, and

examined by the microscope, when it was seen to present a

strong family likeness to the Acari tribe. Mr. Gosse's excellent

'• Manual of Marine Zoology " was consulted, but, from his

figures and descriptions, I could not name my capture, certain

differences too striking to be passed over being apparent. Camera

Lucida sketches were made of the insect, and of those parts most

likely to afford a clue whereby to decide its character. A tracing

from these, and a couple of the Acari (others having been found)

were sent to Mr. Gosse, who very kindly gave it his attention,

and informed me " that it agreed with his Pachygnathus notops^

except in the form of the claws, which is very peculiar, and

must, I presume, constitute it a new species." Mr. Gosse not

being able (from want of time) to forward a full description and

figures to the '' Annals," thought it better for me to describe it,

as he knew of no other difference between my species and his.

I therefore beg to submit to the Tyneside Club a sketch of the

insect, also of the mandibles and one of the claws, drawn under a

high magnifying power. It will be observed that the hooks at

the extremity of the claws are very finely pectinated, a very

careful adjustment being required to show these pectinations.

These Acari are very common on the stems of Corallina and

other littoral Alg^, and it seems surprising that they should not

have been noticed before
;
probably their minute size may ac-

count for their having been overlooked.

From its general resemblance to Pachygnathus notops, it may

be considered to belong to this genus ; and such being the case, I

would propose, as a distinguishing name, that of the locality

where it was first found. I have therefore named it Pachygnathus

Seahami.
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2. Description of the Zoea of Portunus depurator.

On tlie 23rd July a female crab (Portunus depurator) was cap-

tured at sea, by means of a surface net, its capture being

determined on, on account of the very peculiar appearance it

presented as it floated on the surface.

On being placed in a jar of sea-water it was seen to be laden

with spawn, which formed a large ball, attached to the abdomen;

its actions then became so excessively violent as to cause the

dispersion of the larvae in countless numbers ; in fact, so numerous

were they that the water appeared more like thin "oatmeal gruel"

than anything else.

* I was much surprised to find that each particle of " oatmeal"

was an active little crustacean of most grotesque shape dashing

about in the water, by means of the movement of a tail-like organ

;

this was bent under the body, and then pushed out, throwing the

animal forward.

On arriving at home these interesting forms were removed to

larger vessels, containing fresh sea-water; but on the following

morning very few of them were alive. Fortunately one batch

was all right, and this was shortly after removed to a large flat

dish, forming a very good artificial pool. Being determined to

use every endeavour to keep them alive, and if possible to mark

the further changes of this animal, day after day I watched them,

made sketches, and anxiously hoped for some appearance of change,

but it soon became evident that the numbers were fast decreasing

without a chance of witnessing the transformation from a zoe to

a megalope.

The fourth day after being captured not one living specimen

could be found, which was much to be regretted, as the chance

of obtaining larvae of this class is not often within reach.

A reference to the sketches and appended notice wdll explain

the general appearance and peculiarities of this strange form.

Unfortunately, animals of this kind cannot on every occasion be

induced to place their limbs in either a graceful or natural posi-

tion. The consequence is, that, in this instance, the sketches of

the whole body do not exhibit the correct position of the legs,
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and the animal being so very minute, it is impossible to arrange

a dead specimen so as to obtain a good position ; and as any im-

proving (?) touches of an artistic character might do more harm
than good (by misleading), I prefer representing them as they

appeared to me, rather than <' building" a perfect sketch from

several specimens separately examined.

EXPLANATION OF PLATE XVI. (in Part).

Fig. la, Pachygnathus Seahami, dorsal aspect ; magnified about 60 diameters.

1^ M „ mandibles, magnified about 250 diameters.

Ic n i» tip of leg with claws, showing pectinated margin

magnified 250 diameters.

2, Zoea oi Portunus depurator, dorsal aspect, magnified 30 diameters.

3 „ „ the same in profile, magnified 30 diameters.

^ » 51 head and appendages, with the facetted eyes,

magnified 100 diameters.

5 n u one of th3 swimming legs with its setfe mag-
nified 100 diameters.

^
>. „ abdominal prolongation, with tail fin, magnified

75 diameters.

XXIV.

—

Remarks on some new Microscopic Algce. Collected by

Thomas Atthey. By Tuffen West, F.L.S. (Plate XVI.,

figs. 7—11).

Being on a short visit to Newcastle for the sake of health, in

December, 1859, I gladly embraced an opportunity of making,

in company with my friend H. T. Mennell, a call on T. Atthey,

at West Cramlington. We had but a brief v\^inter's afternoon

at our disposal, but setting methodically to work succeeded,

though the time was so short, in looking over a goodly number

of slides, the major proportion of which were preparations of

Diatomacea3. Among them were most of the marine forms from

the coast of Northumberland, lately found by Dr. Donkin, and

described by him in the " Transactions of the Microscopical
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Society of London" (vol. vi., p. 12.) Many of these had been

gathered by T. A., and ascertained by him to be undescribed long

before their publication in the work alluded to.

Sonne there were, however, which a glance sufficed to show,

new and undescribed. Of the first two species of Diatomaceae

now to be named, and a Desmid to be presently mentioned, an

account was given to the Microscopical Society of London, and

inserted in their " Transactions" (vol. viii., p. 147.)

The first of these is there named, and thus characterized

—

PODOSIRA (?) COMPRESSA, n. sp. T. W. (PL XVL, fig. 7.)

Frustules geminate, polar always much shorter than the

equatorial diameter; valves elliptic, indistinctly marked with

scattered puncta; cingulum smooth. Breadth of long diameter

of valve, -0008 to -0014; of short diameter, '0004 to -0005.

" This interesting form has, I believe, only been met with as

yet on the coast of Northumberland, where it was found by Mr.

Atthey, along shallow sand—ripples at Druridge Bay, and subse-

quently on Cresswell sands. 1 have seen specimens from the

latter habitat, collected by the Rev. Robert Taylor. It occurs

plentifully, never more than in pairs of frustules ; always per-

fectly free, on the sands; and is, when dry, of a clear brown

colour. In deference to the opinionofmy friend, Mr. Roper, this

was placed provisionally in the genus Podosira, though I cannot

but think it has little right to be there, and that a new genus

should be constituted for it ; the compressed valves, entire absence

of stipes or attachment of any kind during growth, and want of

thickened umbilicus, furnishing valid and sufficient grounds for

such separation. Perhaps Coscinodiscus ? ovalis, and some other

oval and elliptic forms (of which I am acquainted with several,

chiefly from ' Bermuda Earth'), might be associated with it to

form such proposed new genus."

It is unfortunate that the wanton erection of trivial varieties

of form into species in this tribe has prevailed to so great an ex-

tent ; had it been otherwise, I should unhesitatingly have con-

stituted a new genus for this interesting form, being fully satis-

fied of its right to such rank.
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A second most remarkable form is named

Attueya, nov. gen. T. W.

Frustules quadrangular, compressed, annulate; annuli inde-

finite ; valve elliptical lanceolate, with a median line ; a spinous

process from each angle.

A. DECORA, n. sp. T. W. (Plate XVI., fig. 8.)

Annuli 12 to 28, 20 in -001 ; septa alternate. Width of

frustule, -0009 to -0015. Breadth of valve, -0003, with

a median line and distinct central punctum.

This was found by Mr. Atthey plentifully on Cresswell sands,

in June, 1859, free from admixture; and again equally clear in

May of the present year (1860). Also with Podosira (^?) com-

pressa, and other diatoms of similar habitat, by the Rev. R. Tay-

lor and Mr. A. in the same place, and by the latter in Druridge

Bay. The appearance of this pretty little species is precisely

like Striatella unipunctata in miniature, the arrangement of the

endochrome being also much the same in both. From Striatella,

however, it is separated by the presence of spinous processes at

the angles, and the entire absence of stipes or attachment of any

kind. Of the propriety of instituting a new genus for it there

can be no question, and I have much pleasure in dedicating it to

Mr. Atthey, as a slight mark of my regard for him as a very

acute and diligent observer. It is not so easy to decide on its

true place in a natural system, for it appears to unite Striatella

with ChcBtoceros ; next to which latter I feel disposed to place it

on account of the spinous processes at the angles; and the dis-

covery of the structure of Bhizosolenia, a near ally, in which I

ascertained the existence of indeterminate, alternately arranged

annuli, seems to diminish the difficulty that might otherwise be

felt in allying it with Chcetoceros.

Since the above was printed, I have had the gratification of

receiving, in a letter from Dr. Greville, the following :
—" I am

glad to see that you have settled Attheya ; I was completely

puzzled with it."
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Another form, which I am unable to identify with any previ-

ously described, is

Navicula pseudo-libellus, n. sp. T. W.

Valve very narrow, elliptic-lanceolate, slightly constricted

towards the extremities, which are slightly rounded and pro-

duced; front view very broad, pseudo- annulate; stri^ indistinct.

Length of valve, -001 ; breadth, -0003. (Plate XVI., fig. 9.)

Remembering the almost innumerable hosts of Naviculce^ and

the difficulty of marshalling them, it is with the greatest reluc-

tance I describe the present as a " New Navicula." But it really

appears to differ sufficiently from all others hitherto described, in

the unusual development and longitudinal striation of the con-

necting membrane; the only other Naviculoid form I am ac-

quainted with resembling it in these respects being N. rhombica,

Greg., which is by many observers considered to be Schizonema

GrevilUi. I am haunted by the idea that Dr. Gregory also de-

scribed a somewhat similar but much larger form under the

name of N. libellus, but though hours have been spent in hunting

for it amongst his numerous contributions, I can nowhere light

upon it.

The form now under notice has been found abundantly by ]\ir.

Atthey, nearly pure, at Cullercoats Bay, in July of the present

year : from its peculiar form it is difficult to obtain a sight of the

side view.

Navicula cryptocephala.

Another little Navicula, gathered plentifully on the sands

north of the Coquet, I am compelled to consider (for the pre-

sent at least) as N, cryptocephala, Mr. A. says, in a letter accom-

panying a slide of it
—" Where it was collected the tide flows,

I should think, twenty yards farther out every tide, yet, when the

tide is at ebb, water oozes out over the sands." Should it eventu-

ally prove to be the form here supposed, the capability of the

existence of Navicula cnjptocephala in salt, brackish (when the tide

is out), and fresh water, will be an interesting addition to our

knowledge of habitats of the Diatomacece.
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Ch^toceros boreale.

Chcetoceros boreale was discovered by Mr. Atthey on the

Northumbrian coast, in the stomach of Modiola vulgaris. This

makes an interesting addition to our list of British Diatomacege,

its recorded habitats having hitherto been on the Western coasts

of America, and in the Indian Ocean, supposing C. Peruvianum to

be the same thing, which is not clearly proved. The direction

of the horns at right angles to thefrustule in many of the British

specimens (PL XVI., fig. \0a) is a curious circumstance. It

appears doubtful whether any observer has yet met with a speci-

men in which the horns were entire and unbroken. Dr. Bailey

gives them in his figure of C, boreale as scarcely tapering and

ending abruptly. In the present gathering were several good

examples of the extremity unfortunately broken off, but still

showing that the horns taper gently to an acute point, as might

have been expected (PI. XVI., fig. 10«). Along with it occurred

some Polycystinea3 (hard parts of Thalassicolla, &c.), Actiniscus

Sirms, with Doryphora amphiceros, and other commoner marine

Diatomacese.

In addition to the above I found a Closteriwn.

Closterium aciculare, n. sp. T, W.

Frond elongated, very slender, straight except at the extremi-

ties, which are very slightly curved downwards, gradually taper-

ing from the centre to the very acute ends. Length of frond,

^i^th of an inch; greatest breadth, ^qVo^^ (^^' ^^J^*? %• l^-)

Mr. Wm. Archer, of Dublin, who has had enlarged oppor-

tunities of studying the species of Closteria, with the Desmide^

generally, has most kindly assisted me in the investigation of

this species. Amongst four species nearly allied, remarkable for

their great slenderness {^prcelongwn, turgidum, macilentum, p>ronum\

he considers it most nearly allied to the latter, but says it is far

longer in proportion to the width than any Closterium he has

ever seen, either living or figured. M. de Brebisson, on inspection

of it, pronounced it distinct, and a really good new species. It is

to be feared this must be numbered as one of the departed glories

2 R
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of Prestwick Car, and that further opportunities of studying the

form, and especially its sporangia, may never return.

Amongst other slides of interest, all carefully prepared and

mounted, were, 1. Of an Alga, apparently new, which, I am in-

formed, is in D. Oliver's ^hands for examination; 2. Of "Red

Snow" (Protococcus nivalis), from Crag Lough, remarkably fine;

3. A species of Chcetopliora from Prestwick Car; and 4. A
section of fossil bone, Avhich I recognised as probably Pterodac-

tyle ; the specimen yielding this was found amongst refuse at

the mouth of Cramlington Pit, and was taken for petrified wood.

I am in hopes that some one may be found competent to do

justice to many objects of equal interest, obtained by T. Atthey

from the same locality.

In conclusion, I can only say that the impression left on my
mind by the visit is one of unmingled pleasure and gratification.

EXPLANATION OF PLATE XVI. (in Part).

Yv^. 7 Podosira comjpressa—7«, side-view ; 76, front-view of abbreviated fila-

ment.

8 Attheya decora— 8a, 8b, frustules with endochrome ; 8c, front-view; 8d,

side-view.

9 Navicida iJseudo-Ubellus—9rt, side-view; 9J, front-view.

10 Chcetoceros boreale—10a, two valves attached ; 106, termination of cornu.

11 Closterium acicuJare—11a, frond with endochrome; lib, empty segment.

Figs. 7, 10, magnified 500. Fig. 11 magnified 400 diameters.

XXV.

—

On an undescribed Crustacean of the Genus Mysis. By

the Rev. Alfred Merle Norman, M.A. (PI. XVII.)

Three members of the genus J/?/s/s were described in "Bell's

British Crustacea," and since the publication of that work the

number of British species has been doubled. In the year 1853,

Mr. Gosse described a new form under the name of Mysis pro-

ductus.* In the spring of 1855 I met with two additional spe-

Annals and Mag. Nat. Hist., wSecond Series, vol. xii., p. 15G, PI. VI., fig. 5.
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cies in rock pools, at Falrnoutli, and these were described the fol-

lowing year by Mr. K. Q. Couch, who had taken them at Pen-

zance.* These six representatives of the genus, together with

that now to be characterized, may be divided into two sections,

as follows :

—

A.

—

Telsoii (central lamina of the tail), luith the apex bifurcate.

Mysis fiexuosus, Mtiller; Mysis LamorncB, R. Q. Couch; Mysis

Spiritus, n. s.

B.

—

Telson (central lamina of tail), ivith the apex entire.

Mysis vulgaris, J. V. Thompson; Mysis Oheron, R. Q. Couch;

Mysis Griffi^thsice, Bell; Mysis productus, Gosse.

It will be necessary, in order to draw attention to the distin-

guishing characteristics, to describe here the species of the first

section :

—

Mysis flexuosus, MiXller. (PI. XVII., figs. 2, 3.)

Cancer flexuosus, Muller. Zool. Dan., vol. iv., p. 34, Tab. LXVI-

Mysis spinulosus, Leach. Linn. Trans., xi., p. 350; Desm.

Consid., p. 242; M. Edw. Crust., ii., p. 457.

Praunus flexuosus, Leach. Ed. Encyc, vii., p. 401.

Mysis Chamceleonj J. V. Thompson. Zool. Researches, p. 28,

Tab. XL, figs. 1—10. Bell Brit. Crust., p. 336; White Pop.

Hist. Brit. Crust., p. 143.

Mysis Leachii, J. V. Thompson. Zool, Researches, p. 27.

Mysis albescens, cinereus, viridis aut brunneus. Thorax cylindricus.

Abdomen a thorace ad caudam gradatim diminuens. Appen-

dix antennarum squamiformis oblongo-lanceolata apice oblique

truncate, spina ad marginis extei^ioris apicem munita; apex

margoque interior dense ciliati, margo exterior sine ciliis.

Thoraces frons rostrata ; rostrum breve, obtusum, vix tertiam

oculorum partem superans. Oculi appendicis antennarum

tertiam vix cequant. Antennae pralongce. Telson fsive

* The Zoologist, vol. xiv. (1856), p. 5281—5288.
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lamella caudalis media) apice fisso interniedias fere 2>^rvenit

lamellas ; Jissura hrevis.

Colour very variable—whitish, ashy, green or brown of various

shades. Carapace cylindrical. Eostrum short, triangular, not

exceeding one-third the length of the eye peduncle. Antennal

scale oblong lanceolate, with an obliquely truncate apex, three

times the length of the eye, and more than twice that of peduncle

of the internal antennae; a spine at the apex of the exterior

margin, which is not ciliated; interior margin and apex densely

ciliated. Antennce long and slender. Telson about as long as the

intermediate laminae ; bifurcate about one-tliird of -its length.

The most widely diffused species on our coasts. Common in

rock pools.

Mysis Lamornj]], R. Q. Couch. (PL XVIII., figs. 4, 5.)

Mf/sls Lamonice. Couch in " Zoologist" (1856), p. 5286.

Mysis crassus, sanguineus vel aurantius. Thorax pone lateribus

multum dilatatis. Abdomen lateribus fere parallelis^ segmen-

tisque suba^qualibus. Appendix antennarum squamiformis

obovata, brevis, utrinque dense ciliata, nulla spina munita.

Thoracis frons breviter rostrata. Pedunculi oculorwn perbreves,

attamen appendicis antennarum brevis plus quam dimidium

superantes. Antenna? prcelonga?. Telson ad apicem atqueper

longitudinis tertiam fssum, breve, intermediarumque dimidium

lamellarum tantum attingit.

Colour " arterial blood" or orange.

Carapace greatly widening behind, and " more enlarged poste-

riorly than in any other long-tailed crustacean."

—

(Couch.) Ab-

domen of nearly equal diameter throughout. Rostrum short, tri-

angular, one-third the length of the remarkably short peduncle

of the eye. Antennal scale ovate, with the apex rounded, very

short, slightly exceeding the length of the peduncle of the

internal antennae, ciliated all round; no spine on the outer margin.

Antennx long. Telson short, half as long as the intermediate

laminae ; the bifurcation through half its length.
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This species approaches very near to M, oculatus, O. Fabr.

(Cancer oculatus, On Yah. Faun, Groen., p. 245; Mysis Fabricii,

Leach, Linn. Trans., vol. xi., p. 350" Thompson, Zool. Res.,

pt. 1), and may prove to be synonymous with it.

Rock pools, Penzance.

—

Couch. Falmouth.

—

Norman.

Mysis spiritus, n. s. (PI. XYIL, figs. 1, 1*.)

Mysis gracilis^ pellucidus^ vitreus. Tliorax cylindricus. Abdomen

a thorace ad caudam gradatim diminuens ; abdominis segmentum

penultimmn longius quam ccetera. Appendix antennarum

squamiformis suhtriangularis, apiceacuto; spina in medio mar-

ginis exterioris px^sita; margo interior atque exterior supra

spinam dense ciliati ; margo exterior suh spina non ciliatus.

Thoracis frons vix rostrata, fere suhtruncata, Pedunculi

ocidorum longi, appjendicisque antennarum dimidiiim superantes

Antennas breves , thorace vix longiores. Telson apicefisso inter-

medias fere cequat lamellas; fissura brevis.

A perfectly colourless, glassy, transparent species, and, like ilf.

Oberon, scarcely to be distinguished except by its black eyes

;

very slender in form. Carapace cylindrical, not widening behind.

Abdomen gradually tapering towards the tail. T\\q, front margin

of the carapace can scarcely be called rostrate, being very nearly

truncate. Antennal scale subtriangular, with the apex acute, not

twice as long as the long peduncle of the eye, and slightly

exceeding the peduncle of the interior antennse ; a spine placed

halfway up the exterior margin; inner and outer margin above

the spine densely ciliated; outer margin below the spine plain.

AntenncE remarkably short, not so long as the carapace; the

peduncles of the interior exceed in length their filaments. Telson

two-thirds the length of the intermediate laminae ; the bifurca-

tion is through about a third of its length.

A few specimens taken in sandy rock pools, at Black Hall

Rocks, on the occasion of the meeting of the Field Club, at

Castle Eden, on the 27th of June.

The following diagnosis may be usefully borne in mind by the

Carcinologist :

—

M. Lamornce has no spine on the antennal scale

;
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M. flexuosus has a spine at the apex of the outer margin of a

lanceolate obliquely truncated scale. M, Spiritus has a spine about

the centre of the outer margin of a subtriangular pointed scale.

Sedgefield, Oct. 23, 1860.

EXPLANATION OF PLATE XVIL

Fig 1 Mysis Sjnrifus (Norman). [The spine on the antennal scale is repre-

sented too high up.]

„ I* Telson of ^fi/sis Sph'ifus.

„ 2 Head of Jfi/sis^ixuosiis (Miiller).

„ 3 Tail of the same.

„ 4 Head of Mysis Lamornce (Couch).

„ 5 Tail of the same.

XXVI.

—

On Ancient Stones
J
hearing Concentric Circles

jfound in the

parish of Stamfordham, 1860. By the Rev. J. F. Bigge, M.A.

Since the beginning of this year, I have been fortunate enough

to have been the means of discovering in this parish two detached

stones, bearing concentric circles. My attention was first drawn

to these very interesting relics of bygone days by my much-

esteemed friend, Mr. Langlands, of Old Bew^ick, who showed me

copies of some which he had found cut on the solid rock at the

Camp Hill, near his house.

The first I discovered was in what appeared a very old dike,

a little to the south of Black Heddon. It has fine circles cut

upon it. I accidentally fell in -".vith the very man who well

remembered placing the stone in its present position in a wall

composed of large stones and sods. In an adjoining field, close

to the road, there was for long a mound of stones, circular, and

about four feet high, which were said to have been brought from

a Roman camp in the next field. The heap, some years ago,

was carted away to make stone drains, among which were
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several carved stones, and the stone in question formed one of
the heap.

I received a letter from Mr. Albert Way on the subject of
ray discovery, in which he says that, with one exception, all the
stones bearing these mysterious markings have hitherto been
found on rocks in their natural position, and all in a limited

district, east of the rivers Till and Breamish, and all north of
the Aln (I am informed that one has recently been found cut on
the solid rock at Tosson, near Rothbury).

The first instance of a detached piece of rock, bearing the con-
centric circles, was found in draining last year, and obtained
for the Duke of Northumberland's museum at Alnwick.

The discovery of an example so far south as Black Heddon
gives an extended character to the curious subject of these sym-
bols. Mr. Way remarks that they are certainly among the
earliest vestiges we possess of the first occupants of Northumber-
land. He considers them as rude plans of entrenched works.

In the month of June I had my attention drawn to a stone,

somewhat similar in character, by Mr. Robson, an intelligent

blacksmith in the village of Inghoe, also in this parish; it was
lying on the top of a wall surrounding a small field in that place.

The markings on the stone are very different from those on that
at Black Heddon. That at Inghoe also contains five circles, but
each is broken at the same point, which forms a radius from the
centre to the outside circle, and from that point to the edge of
the stone a straight channel is picked out. At the opposite side

of the stone there are three holes near together—from one there
is a line which joins it to the outside circle; the lines from the
two other holes unite, and then go in one line to the outside

circle. Mr. Way suggests that the radius, which is frequently

found, may design the covered entrance passage traversing the
concentric bosses or stockades of the entrenched works. The
district north of the Aln presents numerous circular camps, with
concentric defences. We have also in these camps occasionally

what have been called hut-circles, namely, the circular founda-
tions of primitive dwellings; and such dwellings may have been
rudely designed by the central cavity in such circles. From
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the position of this village it is more than probable that a

Roman camp stood on the high commanding gronnd now occu-

pied by the houses. The Roman way, which went from the

Watling Street at Bewcley to Bewick, so carefully investigated

by Mr. M'Laughlan, lies about half a mile to the west. At

Black Heddon there are the remains of three or four camps.

XXVII.

—

Theory of the Formation ofSulphur in Volcanic Countries.

By Robert C. Clapham.

I PURPOSE in this paper to illustrate the theory of the forma-

tion of sulphur in volcanic countries, by the decomposition of

gypsum (sulphate of lime) by specimens from Spain, Sicily, and

the Grecian Islands.

Within the last few months, samples of what is called " sulphur

stone" have been sent to this country, which may probably

lead to the importation of sulphur from entirely new sources.

The samples were brought under the notice of the writer and

other parties. One of these samples consisted of

—

Sulphur 24-0

Gypsum 62 2

Sand, &c 6*0

Water 7-0

99-2

Another sample consisted of

—

Sulphur 22-3

Carbonate of Lime 6o'4

Gypsum 5-2

Sand, &c 2-3

Water 6-0

99-2

In all countries where sulphur is found it exists near to, or

is surrounded by, rocks of Gypsum ; in many cases this Gypsum
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contains organic matter, or Bitumen, and is found coloured

black. When this Bitumen and Gypsum is exposed to volcanic

heat it is reduced to the condition of a Sulphuret of Calcium,

and when in this condition a small stream of heated water, or

steam, percolates through the mass of this material ; a second

decomposition ensues, in which sulphuretted hydrogen gas is

liberated. This gas coming in contact with any oxydising agent,

such as heated oxygen or steam, &c., deposits sulphur, and in

the lapse of time veins or masses of sulphur may thus be formed.

No. 2 sample appears to show a less advanced condition of

the decomposition, in which the oxydation of the sulphuretted

hydrogen in sulphurous and sulphurio acid is slowly converting

the carbonate of lime into gypsum, and at the same time deposit-

ing sulphur; for when sulphuretted hydrogen is brought in

contact with damp limestone at a temperature about the boiling

point of water, gypsum and free sulphur are formed.

From all that is at present known, it appears clear, contrary

to what was at one time supposed, that in the primary rocks

sulphur did not exist, because, if we believed in the earth having

been at one time in the state of igneous fusion ^ the sulphur could

not exist in a free condition, but must have united with the

metals.

We conclude, therefore, that, like carbon, sulphur owes its

existence to the organic kingdom. Carbonic acid is decomposed

by living plants, and sulphates of the earth and alkalies are de-

composed by dead organic matter, and thus we once more notice

the important connection between the inorganic and organic

worlds.

Febrtiaky 23, 1860.

'Z s
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XXVIII.

—

Miscellaneous Notices and Ohservations.

Capture of Staphylinus stercorarius amongst Ants.—I have this

year (1860) taken StapTiylinus stercorarius in the nests of Myrmica

loevinodis. This Myrmica is exceedingly abundant near the large

ballast heap at South Shields, and forms its nests beneath

stones. In these nests, or in their immediate vicinity, the

Stapliylinus is to be found in August and September. The

presence of Coleopterous insects in ants' nests is a curious cir-

cumstance, and one which, I think, still requires elucidation.

In the present case it is probable—although I could not certainly

determine—that they feed upon the inmates of the nest, for of

fourteen specimens taken seven are imperfect, but only in a

slight degree; wanting a few joints of an antenna, a claw, or a

joint or two of a tarsus, seldom a whole foot. Does not this

condition rather infer that they suffer these slight mutilations in

battling with the ants, which, in self-defence, would be likely

enough to seize their enemies by these their only vulnerable

parts ? That other species so treat intruders, I was once an eye-

witness. In turning over a stone, beneath which was a nest of

Formica fusca^ I disturbed a pair of Platysma niger, one of which,

to escape me, ran amongst the ants. However, this was " out

of the frying-pan into the fire," for the ants rushed upon him

from all sides, like little bull dogs, and he disappeared in the

adjoining herbage, with a crowd of them dangling at his legs

and antennas.

—

Thos. Jno. Bold.—Long Benton^ Oct. 23, 1860.

Capture of Ocypus ater on the Banks of the Wanshech.—I have

this season (1860) found Ocypus ater in some abundance on the

banks of the Wansbeck. Starting from Sheepwash, I examined

the north bank of the river down to the sea, finding, amongst

other things, this conspicuous insect. It began to occur about

half a mile above the railway viaduct at North Seaton, and all

the way down to Cambois, not occurring, however, on the sea-

coast. It lives beneath stones and amongst rejectamenta., near

high-water mark. The time was near the middle of September.

Previous to this only two specimens, to my knowledge, had
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occurred within our district—at Tynemouth and Whitley, and

these were taken thirteen years ago.

—

Ibid.— Oct. 22, 1860.

Note on the use of the Forceps of the Earwig.—Has any one

noticed the common earwig seize insects with its forceps ? A
few days ago I saw one clasp an active beetle, Quedius fuliginosus,

round the middle with them, raise it from the ground, and

run off with it in spite of its most energetic struggles.

—

Ibid.—
Oct. 20, 1860.

Note on Anisolabia maritima.—In a former communication

(Trans., vol. iv., 56) I told the Club that this fine earwig was

in a fair way of becoming extinct amongst us. This opinion, I

am glad to find, is erroneous. In August and September of the

present year (1860) Mr. Perkins and myself found it tolerably

abundant, and of all sizes, in its old locality—to wit, the large

ballast heap on the sea-shore, near South Shields.'

—

Ibid.—Oct.

20, 1860.

Cynthia vestita, an undescribed Ascidian.—I lately obtained from

the fishing lines at Craster, Northumberland, specimens of an

ascidian, which Mr. Alder considers not only new to Britain,

but wholly undescribed, and he has accordingly named it

Cynthia vestita. This species is densely covered with fragments

of shell, in which respect it resembles the concholega of Muller,

from which, however, it is, in other respects, generically distinct.

The specimens described were taken in about twelve fathoms

water.

—

John Stanger, 12, Ellison Place, Newcastle, December 29,

1860.

Botanical Notes.—On the 1st of February, I found, about

three miles west of this place, in the same pasture in which

I had seen it in September, 1830, nearly thirty years ago,

specimens of Hypericum humifusmn, a rare plant, which I had

not observed for many years. The only habitats given by

Winch are " near Neville's Cross," in Durham, and " Heaton

Dene," in Northumberland. — i^e5. 16, 1860. On a ballast

hill, north of Hartlepool, a friend gathered, during the sum-

mer, Glaucium luteum, and Scolymus maculatus, a plant common

in the Levant, recorded by Winch as occurring on a ballast hill

on the Tyne. I have also noticed Thalictrum flavum m a new
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locality, by a rivulet, about a mile south of Greatbam.

—

Aug.

29, 1860. On the 8th September, I visited, for the first time

for many years, the north bank of the Tees, near Port Clarence,

and, amongst others, gathered the following plants on the ballast

(chiefly chalk and shingle), of which the railway embankment

is composed.

—

Echium vidgare, Carduus acanthoides, Reseda luteciy

Convolvulus arvensis, Lejiidium rurcde, Beta maritima, Mercurialis

anmia, Antirrhinum linaria, A. minus, and A. elatine, Melilotus

officinalis, and M. leiicantJia, Pastinaca sativa, Diplotaxis muralis,

and D. tenuifolia.—John Hogg, M.A., F.R.S., &c.— Norton,

Sept, 9, 1860.

Occurrence of the Dory, Zeus Faher, near Hartlepool.—On the

13th February, a fisherman from Hartlepool brought me a fish,

which he did not know; it proved to be a small but good

specimen of the Dory, Zeus Faher; it was 13 inches long,

and about 6 inches broad. This is the first occurrence of this

fish on our coast, with which I am acquainted.

—

Ibid.—Feb. 16,

1860.

Note on Rissoa ventrosa (Montagu).—This S]3ecies may be

taken abundantly at Hartlepool alive. A few dead shells, found

at Cullercoats, were the only previous evidence of its existence

on this coast. The peculiarity of the habitat of this mollusk

may probably explain the reason why it has escaped notice.

Forbes and Hanley's statement, that it is " apparently of more

marine habits than JR. idvce,''^ is exactly the reverse of the real

state of the case. While R. ulvce (Penn), and R. suhumbilicata

(Mont.), are almost invariably found between tide marks, on mud

and stones at estuaries ; and R. Barleii (Jeffreys)—I do not vouch

for its specific difference from idvce—is an inhabitant of deep

water : R. ventrosa is only to be found in brackish ivater ditches

and streams, considerably above ordinary high-ivater mark. It

inhabits such localities generally in friendly co-partnership

with three Crustacea, Palcemon varians (Leach), Mysis vulgaris (J.

V. Thompson), ^\\d fx Sphccroma (I think S. Hookeri, Leach);

and sometimes with a fourth, Corophium longicorne (Latr.). It

may be interesting, however, to trace further the association of

friends with R. ventrosa, as observed in those localities where I
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have taken the species. In Arnold's Pond, Guernsey, it occurs

in company with the first three Crustacea ; in a stream running

into Cobo Bay, Guernsey, with the Spliceroma and Conovulus

denticulatus var. myosotis ; at Clevedon, Somerset, witli PaloemoUf

the SplicBroma^ and Corophium ; at Hartlepool (in ditches at the

back of the slake), with the four Crustacea and 2i. ulvce ; and in

marsh ditches, towards the mouth of the Thames, with the

Spliceroma
J
R. anatina (Drap.), Assiminia Grayana (Jeff.), and

Limneus pereger (Miiller).

—

Alfred Merle Norman^ Sedgejieldy

Nov. 19,1860.

02'>liiocoma filiformis (Miiller), on the Dui^liam Coast.—I have

lately procured examples of 0. filiformis from the stomachs of

haddocks taken off Hartlepool. This is, I believe, the first time

that the species has been noticed on the eastern coast of Great

Britain. It was first procured by Professor Forbes in the Firth

of Clyde, where I have also dredged it ; and it was subsequently

taken in the Loughs of Connemara. These are the only recorded

localities. It inhabits mud. The specimens observed from this

coast differ from those I have taken at Rothesay, in having the

scales at the origin of the rays more nearly parallel, and the out-

line of the disc less irregular. The anchor-headed spines

peculiar to and characteristic of this species are, as far as my
observations go, few and far between, though some may always

be detected.

—

Ibid.

Volvox glohator in South Durham.— Volvox glohator was first

noticed in our district two years since at Prestwick Car. That

locality has since, I believe, been destroyed. The species, how-

ever, is by no means uncommon in ponds in the neighbourhood

of Sedgefield.

—

Ibid.

Plants new to the Flora ofDurham.—Mr. J. G. Baker, of Thirsk,

gathered in July, 1859, Galium comm^datum, and Cylindrothecium

montanei on the sugar limestone on the summit of Widdy Bank

Fell, Teesdale, both of which are new to our local Flora.— W.

H. Brown, North Shields, 1860.
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